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SECTION 


Technical  Memorandum  X-73349 
SPACELAB  EXPERIMENT  COMPUTER  STUDY 

Volume  V:  Spacelab  User  Cost  Data  (Distributed  Computer) 


1 Option  nAl  - Distributed,  Non-Standard  Mini  Central 

Software  Development  by  Central  Group 

1. 1 Costing  Method  - Not  included, 

1.  2 Cost  Data  - Not  included. 


ASSUMPTIONS 


i.  This  option  was  not  priced  because: 

a.  It  is  illogical  for  a central  software  development  group  to  implement 
software  for  Pi’s  who  are  otherwise  procuring  and  developing  mini 
computers  and  their  support  software  independently. 

b.  The  development  cost  for  the  mini’s  would  be  exorbitant. 
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SECTION  2 


2.1 

2.2 


Option  IIA2A  - Distributed  Non-Standard  Mini,  Central 
Software  Development  by  PI  Local 


Costing  Method  - Not  included. 


Cost  Data 


- Not  included. 
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ASSUMPTIONS 


1.  This  option  was  not  priced  because: 

a.  It  was  illogical  for  a PI  to  travel  to  a central  facility  to  use  for 
development  of  software  for  a mini  when  there  is  not  an  attempt  to 
standardize  the  mini's,  so  that  the  support  software  for  the  mini  is 
compatible  with  the  STIL.  The  cost  that  would  be  incurred  in  develop- 
ing the  support  software  to  execute  on  the  STIL  for  all  the  different 
mini's  would  be  exorbitant. 

b.  The  cost  of  developing  the  potentially  fo3?ty-five  different  mini’s 
would  be  exorbitant. 
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SECTION  3 

Option  IIA2B  - 

Distributed  Non-Standard  Mini,  Central 
Software  Development  by  PI  - Kemote 

3,1 

Costing  Method. 

Not  included. 

3.  2 

Cost  Data ' - 

Not  included. 
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ASSUMPTIONS 


1.  This  option  was  not  priced  because: 

a.  It  is  illogical  for  a PI  to  use  a host  computer  facility  that  is  not 
compatible  with  executing  the  support  software  of  the  mini  DEP 
utilized.  The  support  software  would  have  to  be  developed,  at  an 
exorbitant  cost,  to  execute  on  the  STIL  host. 

b.  The  cost  of  developing  the  mini  computer  hardware  would  be  exorbitant 
if  each  PI  operated  independently. 
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SECTION  4 ■ Option  IIA3A  - Distributed  Non-Standard  Mini,  Software 

Development  by  PI  at  his  Facility,  Real- 
Time  Simulation  at  Central  Facility 


4.1 

Costing:  Method  - 

Not  included. 

4.2 

Cost  Data 

Not  included. 
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ASSUMPTIONS 


1.  This  option  was  not  priced  because: 

a.  If  the  Pi's  facility  is  compatible  with  STIL  then  an  exorbitant 
cost  would  be  incurred  developing  the  DEP  support  software  for 
execution  on  the  STIL  Host. 
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SECTION  5 


5.1 


Option  ICA3B  - Distributed  Non-Standard  Mini,  Software 
Development  by  PI  at  His  Facility,  Real- 
Time  Simulation  Testing  on  RT.STS 

Costing  Method  - Not  included. 


5.2 


Cost  Data 


- - Not  included. 


ASSUMPTIONS 


This  option  was  not  priced  because: 

a.  This  option  is  identical  to  Option  IIA4  which  is  priced. 


SECTION  6 


6. 1 


Option  IIA4  - Distributed  Non-Standard  Mini  Software 

Development  by  PI  at  His  Non- Compatible 
Facility 


Costing  Method 


11 


ASSUMPTIONS 


Assume  PI  procures  a ETSTS  and  mini  that  are  compatible  for  support 
software.  The  PI  software  developer  would  use  the  ETSTS  for  coding 
and  real-time  simulation  checkout. 

Assume  each  PI  selects  a different  independently  developed  mini  and 
ETSTS. 

Each  PI  would  independently  develop  an  operating  system. 

All  EAS  unique  software  would  be  implemented  in  the  mini's. 

No  integration  PI/ PI  required  due  to  no  CPU  resource  sharing. 

Central  computer  integration  is  still  required  for  the  resource  sharing. 

DEP  available  at  Level  4 for  hardware  integration. 
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Cost  Element  4. 1- 


Experiment  Application  Software  Development 


Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

8.  Training 

(1)  Software  Development 

(A)  = ((Number  of  Statements)  (Cost/Statement) 
Per  Flight  Per  Yr. 

Number  of  Statements  = #3  + #4 

Cost/Statement^=  $45 

(1)  Total  = ((#3  + H)  ($46))  Per  Yr, 

(2)  (3)  ‘{4)  (5)  (6)  (7)  (8)  Total  = 0 for  This  Option 
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Cost  Element  4.  2 


Experiment  Application  Software  Maintenance 


Cost  Factors 

1.  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

(1)  Experiment  Unique  Software 


(A)  = (#  of  Statements)  (Fate  of  Change)  (Cost/ 
Statement) 

Rate  of  Change  = Engineering  Estimate  Based  on 
Past  Programs  = 40%  for  1st  Re-Fly,  30%  for‘2nd 
Re-Fly,  20%  for  3rd  Re-Fly,  10%  for  all  Subsequent 
Re- Flys. 

{#  of  Statements)  (Rate  of  Change)  = #13 
Cost/Statement  = $45  (See  4.1  for  Rationale) 

(1)  Total  = ((#13)  ($45))  PerYr. 

(2)  (3)  (4)  (5)  (6)  (7)  Total  = 0 for  This  Option 
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Cost  Element  4.  3 


EAS  Software  Integrated  Verification 


Cost  Factors 

1.  Integrated  Verification 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Integrated  Verification  Simulation  Software 
(1)  (2)  (3)  (4)  Total  = 0 for  This  Option 
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Cost  Element  4.  4 Preflight  Checkout  Software  Development 
Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Travel 

(1)  Software  Development 

(A)  = ({Number  of  HOL  Statements)  (Cost/Statement)) 
Per  Yr, 

Number  of  Statements  = #22 
Cost/ Statement  = $30 

(1)  Total  = ((#22)  ($30))/Yr. 

(2)  (3)  (4)  (5)  Total  = 0 for  This  Option 
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PREFLIGHT  SOFTWARE  SIZING  RATIONALE 


Saturn  History 

LVDC/DA  interface  signals 
LVDC/DA  # instructions 
average  # instructions /signal 

ATM  History 

ATMDC  interface  signals  = 275 

ATMDC  # instructions  = 7,  897 

average  # instructions /signal  = 29 

Mission  8 of  Spacelab 

# interface  signals  = 81.  6 

# payload  elements  = 1. 3 

average  # interface  signals  = 62.  77 

Ass^une  preflight  job  for  each  payload  element  is 
the  same  and  equivalent  to  Saturn  LVDC  = 4,  650 
instructions. 

4,650 

- 5 = 930  HOL  statements  at  a cost  of  $30 /Statement. 

Number  of  Statements  = Number  of  HOL  Statements  per 
Payload  Element  X # Payload  Elements  = 930  X PE/Yr. 
(New  Flight) 

Cost/ Statement  = $30 
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Cost  Element  4.  5 Preflight  Checkout  Software  Maintenance 


Cost  Factors 

I 1,  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5 . T ravel 

(1)  Experiment  Unique  Software 

(A)  = {(#  of  Statements)  (Change  Rate)  (Cost/Statement) 
Per  Yr. 

Number  of  Statements  = (930)  {§  Payload  Elements /Yr.  ) 
(Maintenance  Flights) 

Change  Rate  = 10%  for  Each  Flight 

Cost/Statement  = $30  Ref.  4.  4 (1) 

(1)  Total  = ((#23)  ($30))  Per  Yr. 

(2)  (3)  (4)  (5)  Total  = 0 for  This  Option 
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Cost  Element  4.  6 EAS  Dependent  STIL  Hardware  Modifications 
Cost  Factors 

1.  Host  Main  Memory 

2.  Eemote  Job  Entry 

3.  Display  Terminals 

4.  Maintenance  Added  Hardware 

5.  Telecommunications 


(1)  (2)  (3)  (4)  (5)  Total  = 0 for  This  Option 


Cost  Element  4,  8 Experiment  Heal-Time  Simulation  Software 

Development 


Cost  Factors 

1,  Software  Development 
Z.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  . Software  Development 

{(#  of  Statements)  (Cost/Statement))  Per  Yr. 

# of  Statement  = (1.  4K)  (Payload  Elements /Yr.  ) 
(New  Flights) 

Cost /Statement  “ $45  Due  to  Less  Documentation 
and  No  Integration 

# of  Statements  = #24 

(1)  Total  = ((#24)  ($45))  Per  Yr. 

(2)  (3)  (4)  Total  = 0 for  This  Option 
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Rationale  for  Simulation  Software  Required  for  Payload  Elements 


Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simiilation  Software. 

Engineering  Estimate  that  21K  Table  Words  Equates  to  Approximately 
1/3  X 21K  = 7K  Machine  Language  Instructions. 

7K  ~ 5 = 1.  4K  HOL  Statements 

1.  4K  X $45/Statement  = $63K/Payload  Element 
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Cost  Element  4,  9 


Experiment  Real-Time  Simulation  Software 
Maintenance 


Cost  Factors 

1.  Maintenance 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 
{1}  Maintenance 

(#  of  Statements)  (Change  Rate)  (Cost/ Statement) 

# of  Statements  = #25 

Change  Rate  = Engineering  Estimate  = 10%/ Flight  ■ 
Cost/Statement  = $45  Same  as  4.  8 (1)  (3) 

(1)  Total  = ((#25)  ($45))  Per  Yr. 

(2)  (3)  (4)  Total  = 0 for  This  Option 
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Coat  Element  5. 1 


Experiment  Processor  Acquisition 


Cost  Factors 

1,  Processor  Hardware  (I/O  Included) 

2,  Development  and  Qualification 

3,  Special  Test  Equipment 

(1)  Processor  Hardware  (I/O  Included) 

((#  of  Processors)  (Cost/Processor) 

# of  Processors  = #31 
Cost/Processor  = $51K 

(1)  Total  = ((#31)  ($51K))  Per  Yr, 

(2) .  Development  and  Qualification 

((#  Qualifications)  (Cost/ Qualification)  Per  Yr. 

(2)  Total  = ((#31)  ($520.  3K))  Per  Yr. 

(3)  Special  Test  Equipment 
Engineering  Estimate  = $5K/Unit 

# Units  = #31 

(#  Units)  ($5K)  Per  Yr. 

(3)  Total  = (#31)  ($5K))  Per  Yr, 
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GROUND  RULES  FOR  DEDICATED  EXPERIMENT  PROCESSOR 


l.  Central  Experiment  Computer  Capacity  = {Speed)  and 
(Memory) 

Speed  = (500K  Adds  per  Second)  X 65% 

(A)  = 3^  KADS 

500  KADS  = CII  Specifications 

65%  = 100%  - (15%  Overhead)  - (20%  Contingency) 

Memory  = (Total  Capacity)  - (Contingency)  - (Operating  System) 

Total  Capacity  = 64K  CII  Specification 

Contingency  = 30%  Engineering  Estimate 

Note:  Low  compared  to  industry  (50  - 100%) 

Operating  System  = 20K  ESA  Estimate 

(A)  = 64K  - 19.  2K  - 20K 
= 24.  8K 

II.  When  a new  payload  exceeds  central  computer  capacity,  a 
DEP  will  be  selected  for  that  element  that  has  the  greatest 
capacity  requirement.  Each  element  having  this  require- 
ment will  be  assigned  a different  DEP,  except  the  case  where 
one  DEP  is  used  on  multiple  missions. 

m.  Assume  all  Spacelab*s  Review  Item  Disposition  (RID’s)  for 
CDMS  modifications  are  incorporated  for  mass  memory, 
data  bus,  etc. 

IV.  *Two  classes  of  DEP's  were  considered: 

1)  Micro  Processor 

2)  Mini  Processor 

* Only  1 DEP  will  be  specified 
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V 


Assume  any  non-standard  DEP's  selected  will  have  support 

software  that  is  executable  on  STIL.  simtilation  computer. 

\ 

VI.  . For  any  mission,  assume  that  the  required  number  of  data 
bus  RAU’s  can  be  provided, 

VH.  Number  of  processors  = determined  by  applying  ’’Ground 
Rules  for  DEP”-  to  GDC  provided  software. 

Co^t/ processor  =:  determined  by;  processor  class,  con- 
figuration. 

((Processor  hardware)  + (Qualification)  + (Special  I/O  (RAU 
equivalent)  i-  (Special  Test  Equipment)  4 (Peripherals*)  + 
(Peripherals  Qxxalification) , 

Each  element  will  be  determined  according  to  selected 
processor  class  and  configuration. 
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Cost  Element  5.  2 Experiment  Processor  Maintenance 


Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Re-Furbishment 

(1)  Maintenance 

(A)  s 8%  of  DEP  Purchase  Price/Yr.  for  Each  Yr, 
Used 

(1)  Total  = ((8%  ($51K)  (#30))  Per  Yr. 

{2)  Distribution 

(2)  Total  = 0 for  This  Option 

(3)  He-Furbishment 


(A)  = {(Number  of  DEP's)  (Cost/Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr. 

Ntimber  of  DEP's  = Determined  From  Mission  Model 
Requirements 

(3)  Total  = Cost/ Unit  for  Re-Furbishment  = 0 Assumes 
DEP's  Will  Meet  Spacelab  Lifetime  Requirements. 
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Cost  Element  5.  3 DEP  Software 
Cost  Factors 

1.  Operating  System  Development 

2.  Support  Software  Procurement 

(1)  Operating  Software  Development 

(A)  = ((Number  of  Instructions)  (Cost  Per  Instruction)) 
# of  Instructions  = 4K  (M&S  Study)  ‘ 

Cost  Per  Instruction  = $100  (Assembly  Language) 

(1)  Total  = (4K)  ($100)  = (($400K)  (#31))  Per  Yr. 

(2)  Support  Software  Procurement 

(A)  = (Vendor  Lease)  or  ((Number  of  Statements) 

(Cost  Per  Statement) 

Assume  Vendor  Lease  - $5K  for  Link  Editor 

$25K  for  Cross  Assembler 
$25K  for  Cross  Compiler 
$55K  (Engineering  Estimate) 

(2)  Total  = (($55K)  (#31))  Per  Yr. 
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Cost  Element  5.  4 DEP  Software  Maintenance  and  Distribution 
Cost  Factors 

1,  Maintenance 
Z.  Distribution 

(1)  Maintenance 

(A)  = ((Number  of  Statements)  (Rate  of  Change) 
(Cost  Per  Statement) 

Number  of  Statements  = 4.  OK  Operating  System 

Line  #30  = # of  DEP's  Used/Yr, 

Rate  of  Change  = 5%  Per  Yr.  When  Used  - 
(Engineering  Estimate) 

Cost  Per  Statement  = $45 

(1)  Total  = ((4K)  (5%)  ($45)  (#30))  Per  Yr. 

(2)  Distribution 

(A)  = 0 for  This  Option 
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Cost  Element  6.1 


Real-Time  Simulation  Test  Set  Acquisition 
_____ 


Cost  Factors 

1,  Engineering  Design 

2,  Simulation  Computer 

3,  De*dicated  Experiment  Processor  (DEP)  Interface 

4,  RTSTS  Integration 

5,  Consumable  Stock 

(1)  (2)  (3)  & (4)  = Engineering  Estimate  = $330K/RTSTS 
• #ETSTS  = #31 

(1)  (2)  (3)  (4)  Total  = ({$330K}  (#31))  Per  Yr. 

(5)  Consumable  Stock 

(5)  Total  = 0 for  This  Option 
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Cost  Element  6,  2 Real-Time  Simulation  Test  Set  Maintenance 

and  Operation  ■ 

Cost  Factors 

f 

1.  Maintenance 

2.  Distribution 

3.  Operation 

4.  Special  Purpose  Equipment 

5.  Consumables 

6.  Re- Furbishment 

7.  Facility  Modifications 

(1)  Maintenance  and  (4)  Special  Test  Equipment 
(Cost/Yr.  ) {#RTSTS’s  Used/Yr,  ) 

(8%)  (Purchase  Cost)  (//RTSTS's  Used/Yr.) 

(8%)  ($187K)  (//RTSTS's  Used/Yr.) 

(1)  & (4)  Total  = $15K)  (#30) 

(2)  Distribution 

Total  = (Cost/Yr.  for  Distribution/ Sustaining  Engineering) 
{//RTSTS's  Used/Yr. 

(2)  Total  = 0 for  This  Option 

(3)  Operation 

Total  = (Operation  Cost/Yr.)  {//RTSTS's  Used/Yr.) 
(Operation  Cost/Yr.)  (//RTSTS's  Used/Yr.) 

(3)  Total  = 0 for  This  Option 

Note:  No  Operations  Cost  for  RTSTS  - Operated  by 
Programming  Staff. 


30 


(4)  Special  Purpose  Equipment 
Included  as  part  of  6.2  (1) 

(5)  Consumables 

Total  = (Cost/Yr.  ) (f^RTSTS's  Used/Yr.  ) 

Cost/Yr.  = Engineering  Estimate  = $12,250 
(5)  Total  = ($12,250)  (#30) 

(6)  Re-Furbishment 

Assumed  Covered  by  Maintenance  in  Item  6,  2 (1) 

(7)  Facility  Modifications 

Assume  Space  Available  and  no  Cost  Associated  With 
A/C  and  Power  Service  Room  A/C  Adequate  and 
Standard  Power  Service  Available, 
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Cost  Element  6.  3 Simulation  Computer  Software  Development 

and  Procurement 

Cost  Factors 

1.  Simulation  Computer  Software  Development 

2.  Simulation  Computer  Software  Procurement 

(1)  Simulation  Computer  Software  Development 

Engineering  Estimate  = Same  as  Eationale  on 
3-3  (1)  for  STIL  Simulation  Computer 

Total  = (#  Modules)  {100  Statements/Module)  (Cost/ 
Statement)  (#ETSTS‘s) 

(58)  (100)  ($60)  (#RTSTS’s) 

■ = ($348K)  (#RTSTS's) 

(1)  Total  = ($348K)  (#31) 

(2)  Simulation  Computer  Software  Procurement 

Engineering  Estimate  = Real-Time  Operating 
System  = $4K  (Simulation  Computer) 

($4K)  (#RTSTS»s) 

(2)  Total  = ($4K)  (#31) 
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Cost  Element  6.  4 


RTSTS  Support  Software  Maintenance  and 
Distribution 


Cost  Factors 

1.  Maintenance 

2,  Distribution 

(1)  Maintenance 

Total  = (Number  of  Instructions)  (Rate  of  Change) 
(Cost/ Instruction) 

The  above  was  considered  but  an  Engineering  Estimate 
was  made  instead  which  is  one  Man  Per  Yr.  of  Usage. 
This  is  compatible  with  the  level  of  effort  charged 
for  the  STIL  Simulation  Computer  Software  in  3,  4 

(A)  = ((1  Man  Yr.  ) (#RTSTS»s  Used))  Per  Yr, 

(1)  Total  = (($50K)  (#30))  Per  Yr. 

(2)  Distribution 

(2)  Total  ~ 0 for  This  Option 
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SECTION  6 


Option  nA4  - Distributed  Non-Standard  Mini  Software 

Development  by  PI  at  Ms  Non-Compatible 
Facility 


37S12 


OPTION  I!  A4 
($  - ESCALATED) 


2(^ 


16744 


16636 


14211 


11174 


10307 


78  79  80  81  82  83  84  85  86  87  88  89  90  91 
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OPTION  TOTAL  COST  PAGE  — OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.1 

222. 30 

656. 82 

372. 69 

55.  80 

4,2 

0 

151,  70 

199.  94 

358.  02 

4.  3 

0 

0 

0 

0 

‘4,  4 

390,  60 

139.  50 

418,  50 

111.  60 

4.5 

0 

39.  06 

16.  74 

66,  96 

4.  6 

0 

0 

0 

0 

4.7 

4.  8 

882. 00 

315.  00 

945.  00 

252. 00 

4.  9 

0 

88.  20 

37.  80 

151.  20 

5,1 

8068, 20 

2881.  50 

6916.  60 

2305,  20 

5.  2 

57. 12 

73.  44 

81.  60 

85.  68 

5.  3 

6370. 00 

2275.  00 

5460. 00 

1820.  00 

5,4 

126.  00 

162. 00 

180. 00 

189.  00 

6.1 

4620.  00 

1650.  00 

396. 00 

1320.  00 

6,2 

381.  50 

490, 50 

545.  00 

572,  75 

6.  3 

4928. 00 

1760.00 

4224.  00 

1408,  00 

6,  4 

700,  00 

900,  00 

1000, 00 

1050. 00 

7. 

■ 

f 

• 

' 

TOTAL 

26746. 82 

11582.  72 

20792,  87 

9745.  70 

ESCALATED  TOTAL 

37512.  40 

17382. 52 

33388.  81 

16744. 93 

EF-One  Tima  Form  1 (March  25,  1976) 


to 

00 


OPTION.  ■ IIA4 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.1 

177.17 

0 

233.  24 

4.  2 

240.  48 

350.  67 

178.  61 

4.  3 

0 

0 

0 

,4.4 

55.  80 

0 

83.  70 

4.  5 

75.  33 

122. 76 

83,  70 

4.6 

0 

0 

0 

4.7 

4.  8 

126.00 

0 

189, 00 

4.  9 

170.10 

277.  20 

189. 00 

5.1 

1152.  60 

0 

1728,  90 

5.  2 

81.  60 

130. 56 

81,  60 

5.  3 

910.  00 

0 

1365.  00 

5.  4 

180.  00 

288.  00 

180. 00 

6. 1 

660.  00 

0 

990.  00 

6.  2 

545.  00 

872.  00 

545.  00 

6.  3 

704.  00 

0 

1056.  00 

6.4 

1000.  00 

1600. 00 

1000.  00 

7. 

TOTAL 

6078.  08 

3641.19 

7903.  75 

ESCALATED  TOTAL 

11174.  00 

7162,  00 

16636, 00 

TOTAL  COST 

113554,  36 

ESCALATED  TOTAL  COST 

208195,  47 

EKIl-One  Time  Form  2 (March  25,  1976) 


TOTAL  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

203.  67 

39.  06 

69.  75 

0 

0 • 

258,  75 

252.  81 

265.14 

354. 47 

325,  31 

0 

0 

0 

0 

0 

83.  70 

27.  90 

27.  90 

0 

0 

139. 50 

108.  81 

147. 87 

150.  66 

178,  56 

0 

0 

0 

0 

0 

189,  00 

63.  00 

63.  00 

0 

0 

315,  00 

245.  70 

333.  90 

340,  20 

403,  20 

1728. 90 

576. 30 

576. 30 

0 

0 

134,  64 

89,  76 

130.  56 

130,  56 

142. 80 

1365.  00 

455,  00 

455,  00 

0 

0 , 

297,  00 

198. 00 

288,  00 

288.  00 

315.  00 

990. 00 

330. 00 

330.  00 

0 

0 

899.  25 

599. 50 

872. 00 

872, 00 

953.  75 

1056. 00 

352. 00 

352. 00 

0 

0 

1650,  00 

1100,  00 

1600,  00 

1600. 00 

1750,  00 

9310.  41 

4437.  89 

5511.  42 

3735.  89 

4068.  62 

20968.  00 

10694. 00 

14211.  00 

10307,  00 

12011.  00 

AVERAGE  COST  PER  FLIGHT 


921.  22 


OPTION 


TOTAL  MANPOWER 


Er-Ono  Time  Form  5 (March  25,  J57o) 


nPTinM  <ia4 ELEMENT  COST  PAGE _OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4. 1 Experiment 
Application 
Software 
Development 

(1)  Software 

Development 

222.  30 

656.  82 

372. 69 

55.  80 

(2)  Common 
Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

0 

0 

0 

(4)  Simulation 
Computer 
Time 

0 

0 

0 

0 

(5)  Host  Computer 
Time  DEP 
Software 

' 

0 

0 

0 

0 

(6)  Simulation 
Computer 
Time  DEP 
Software 

0 

0 

0 

0 

(7)  Travel 

— 

0 

0 

0 

0 

(8)  Training 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

4.  5 

13.  I 

7.  5 

1.  1 

TOTAL  COST 

222.  30 

656. 82 

372.  69 

55.  80 

EF-One  Time  Form  3 (March  25,  1976) 


1^ 

to 


fiPTinM  IIA4  ^ ^ ELEMENT  COST  PAGE OF^ 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  1 Experiment 
Application 
Software 
Development 

(!)  Software 

, Development 

177.17 

0 

233,  23 

203,  67 

39.  06 

69.  75 

0 

0 

(2)  Common 
Software 

0 

0 

0 

0 ' 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Simulation 
Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Host  Computer 
Time  DEP 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 
Computer 
Time  DEP 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

(8)  Training 

0 

0 

0 

0 

0 

0 

mRiiiii 

LABOR  COST 

MANPOWER 

3.  5 

0 

4.  7 

4.1 

. 8 

1.  4 

0 

0 

TOTAL  COST 

177.17 

0 

L____ 

233.  24 

203.  67 

39.06 

69.  75 

0. 

0 

Er-Qrie  Time  Ftm'i  4 fMardi  25,  1976> 


COST  ELEMENT 


FY76 


FY77 


FY78 


4.  2 

Experiment 

Application 

Software 

^4aintenance 

(1) 

Experiment 

Unique 

Software 

(2) 

Experiment 

Common 

Software 

(3) 

Host  Computer 
Time 

(4) 

Simulation 

Computer 

Time 

(5) 

Host  Computer 
Time  DEP 
Software 

(6) 

Simulation 
Computer 
Time  DEP 
Software 



T ravel 

LABOR  COST 

MANPOWER 

TOTAL  COST 

EF-One  Time  Form  3 (Mfirch  25,  1976) 


ELE’MENT  COST 
P779  TOO 


FY81 


I 


0 


151,  70 


199.  94 


358.  02 


OPTION m± 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.  Z Experiment 
Application 
Software 
Maintenance 

(t)  Experiment 
Unique 
Software 

240,  48 

350, 67 

178.  61 

(2)  Experiment 
Common 
Software 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

0 

0 

(4}  Simulation 

Computer  Time 

0 

0 

0 

(5)  Host  Computer 
Time  DEP 
Software 

0 

0 

0 

{6)  Simulation 
Computer 
Time  DEP 
Software 

0 

0 

0 

(7)  Travel 

0 

0 

0 

LABOR  COST 

MANPOWER 

4.  8 

7.  0 

3.  6 

TOTAL  COST 

240.  48 

350.  67 

178.  61 

EF-One  'fiino  Form  A (Narch  25,  1976) 


ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

258.  75 

252.  81 

265.14 

354.  47 

325.  31 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

COST  ELEMENT 


4,  3 EAS  Software 
Integrated 
V erification 


(1)  Integrated 
V erification 


(2)  Host  Computer 
Time 


(3)  Simulation 
Computer 
Time 


(4)  Integrated 
Verification 
Simulation 
Software 


0 


0 


0 


COST  ELEMENT 


FY84 


FY85 


FY86 


4.  3 EAS  Software 
Integrated 
Verification 

(1)  Integrated 
V erification 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

(3)  Simulation 
Computer 
Time 

0 

0 

0 

(4)  Integrated 
V erification 
Simulation 
Software 

0 

0 

0 

LABOR  COST 

MANPOWER 

TOTAL  COST 

0 

0 

0 

EF-Oile  Tfni«  4 (March  2‘>,  1976) 


FY87 

FY88 

FY89 

FY90 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

i 

0 

0 


0 


0 


OPTION  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

4.  4 PrefUght 
* Checkout 

Software 
Development 

' 

• 

(1)  Software 

Development 

390. 60 

139.  50 

418.  50 

111.  60 

(2)  Common 
Software 

0 

0 

0 

0 

(3)  Host 

Computer  Time 

0 

0 

0 

0 

(4)  Simulation 
Computer 
Time 

' 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

7.  8 

2.  8 

8.  4 

2.  2 

TOTAL  COST 

390,  60 

139.  50 

418,  50 

lit.  60 

EF-One  Time  Form  3 (March  25,  1976) 


COST  ELEMENT 

FY84 

FY85 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

4.4  Preflight 
Checkout 
Software 
Development 

(1)  Software 

Development 

55.  80 

0 

83.  70 

83,  70 

27,  90 

27.  90 

0 

0 

(2)  Common 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host 

Computer 

Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  ' Simulation 
Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

;/  0 

LABOR  COST 

MANPOWER 

1.1 

0 

1.  7 

1.  7 

. 6 

. 6 

0 

0 

TOTAL  COST 

55.  80 

0 

83.  70 

83.  70 

27.  90 

27.  90 

0 

0 

EF“One  Time  Form  4 (March  25,  1976) 


IIA4 


COST  ELEMENT 


4.  5 Prefllght 
Checkout 
Software 
Maintenance 


(1)  Experiment 
Unique 
Software 


(2)  Experiment 
Common 
Software 


(3)  Host 

Computer 

Time 


(4)  Simulation 
Computer 
Time 


FY79 


EMENT  COST 

PAGE_ 

OF 

FY80 

FY81 

FY82 

FY83 

0 

39.  06 

16.  74 

66.  96 

0 

0 

0 

0 

0 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. 8 

. 3 

1.  3 

0 

39.  06 

16.  74 

66.  96 

OPTION  : ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  5 PrefUght 
Checkout 
Software 
Maintenance 

■ 

(1)  Experiment 
Unique 
Software 

75.  33 

122. 76 

83.  70 

139. 50 

108.  81 

147. 87 

150. 66 

178.  56 

(2)  Experiment 
Common 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host 

Computer 

Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Simulation 
Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

mm 

2.  5 

1,  7 

2.  8 

2.  2 

3.  0 

3.  0 

3.  6 

TOTAL  COST 

75.  33 

122.  76 

83.  70 

139.  50 

108.  81 

147.  87 

150. 66 

178. 56 

EF-Oiic  Time  Form  (March  25,  1976) 


OPTION. 


ELEMENT  COST 


PAGE 


EF~One  Time  Form  3 (March  25,  1976) 


iJl 

M 


I 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.  6 EAS  Dependent 
STIL 
Hardware 
Supplement 

(1)  Host  Main 

Memory 

0 

0 

0 

(2)  Remote  Job 

Entry 

0 

0 

0 

(3)  Display 

Terminals 

0 

0 

0 

(4)  Maintenance 

0 

0 

0 • 

(5)  Telecom- 

munications 

0 

0 

0 

LABOR  COST 

MANPOWER 

TOTAL  COST 

0 

0 

0 

KF-())H‘  Time  Form  (March  2‘>,  1976) 


ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

0 

0 

0 

0 

0 

0 

0 

0 

' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 


0 


0 


ELEMENT  COST 


PAGE OF. 


Y79 


FY80 


FY81 


FY82 


FY83 


882.  00 


315.00 


945.  00 


252.  00 


0 


0 0 0 0 
0 0 0 0 


OPTION 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.  8 Experiment 
Real-Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

126. 00 

0 

189. 00 

(2)  Host 

Computer 

Time 

0 • 

0 

0 

(3)  Simulation 

Computer 
Time 

0 

0 

0 

(4)  Travel 

0 

0 

0 

LABOR  COST 

MANPOWER 

2.  5 

0 

3,  8 

TOTAL  COST 

126.  00 

0 

189. 00 

EF-One  Time  Form  h (March  25,  3976') 


FY87 

FY88 

FY89 

FY90 

189. 00 

63.  00 

63.  00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3.  8 

1.  3 

1.  3 

0 

189, 00 

63.  00 

63.  00 

0 

COST  ELEMENT 


4.  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 


(I)  Maintenance 


(2)  Host 

Computer 

Time 


Simulation 

Computer 

Time 


Travel 


FY76 


ELEMENT  COST 


FY77  FY78  FY79 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-One  Time  Form  3 (March  25,  1976) 


IBH 

FY81 

FY83 

0 

88.  20 

37,  80 

151,  20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 ■ 

0 

1.  8 

. 8 

. 

3.  0 

. 

0 

88,  20 

37.  80 

151.  20 

cr* 


OPTION  ___rr = ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 

(1)  Maintenance 

170.10 

277.  20 

189. 00 

315.  00 

245.  70 

333.  90 

340.  20 

403.  20 

(2)  Host 

Computer 

Time 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Simulation 

Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 . 

(4)  Travel 

0 

■ 0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

■■■ 

5.  5 

3.  8 

6.  3 

m 

6,  7 

6.  8 

8.1 

TOTAL  COST 

170. 10 

277.  20 

189. 00 

315.  00 

245.  70 

333.  90 

340. 20 

403.  20 

EF-One  Time  Form  ^ (Marth  2‘>,  1976) 


OPTION ' ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

5. 1 Experiment 
Processor 
Acquisition 

(1)  Processor 

Hardware 

(Z)  Qualification 

(3)  Special  Test 

Equipment 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

. 

714.  00 
7284.20 

70.  00 

255.  00 
2601.50 

25.  00 

612.  00 
6243.  60 

60.  00 

204.  00 
2081.  20 

20.  00 

LABOR  COST 

MANPOWER 

TOTAL  COST 

8068. 20 

2881.  50 

6915,  60 

2305.  2o| 

EF-One  Time  Fomi  3 (March  25,  1976) 


(J1 

00 


OPTION SJAj , ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.1  Experiment 

Processor 
Acquisition 

(1)  Processor 

Hardware 

102.00 

0 

153.00 

153.  00 

51.  00 

51.  00 

0 

0 

(2)  Qualification 

1040. 60 

0 

1560. 90 

1560.  90 

520.  30 

520.  30 

0 

0 

(3)  Special  Test 

Equipment 

10.  00 

0 

15,  00 

15.  00 

5.  00 

5.  00 

0 

0 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

LABOR  COST 

MANPOWER 

TOTAL  COST 

1152.  60 

0 

1728.  90 

1728.  90 

576. 30 

576. 30 

0 

0 

EF-Ooe  Time  Form  4 (Mdrch  2‘S^  1974) 


COST  ELEMENT 


FY76 


FY77 


FY78 


ELEMENT  COST 


FY79  FY80 


FY81 


GE 


FY82 


5, 2 Experiment 
ProcesBor 
Maintenance 


(1)  Maintenance 

(2)  Distribution 


67.12 


73.44  81.60 


85.  68 


(3)  Re-Furbish. 
ment 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EP-One  Time  Form  3 (March  25,  1976) 


1. 1 

1.  5 

57.12 

73,  44 

1.  7 


85,  68 


OPTION  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

6.  2 Experiment 
Processor 
Hardware 

- 

- 

(1)  Maintenance 

81.  60 

130, 56 

81.  60 

134.  64 

89.  76 

130. 56 

130. 56 

142.  80 

(2)  Distribution 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Re-Furbisb- 

ment 

0 ' 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

t.6 

. 2.  6 

1.  6 

2.  7 

1.  8 

2.  6 

2.  6 

2.  9 

TOTAL  COST 

81.  60 

130. 56 

81.  60 

134.  64 

89.  76 

130. 56 

130. 56 

142. 80 

EF-One  Timu  Form  4 (Marcli  2'5,  1974) 


OPTIOM 


IIA4 


ELEMENT  COST 


PAGE 


OF. 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

. FY82 

5. 3 DEP 

Software 

(1)  Operating 

System 
■ Development 

5600.  00 

2000.  00 

4800.  00 

1600.  00 

(2)  _ Support 
Software 
Procurement 

•• 

770,  00 

* 

275.  00 

660.  00 

220.  00 

LABOR  COST 

• 

5600.  00 

2000, 00 

4800. 00 

1600,  00 

MANPOWER 

U2.  0 

40.  0 

96.  0 

32.  0 

TOTAL  COST 

6370.  00 

5460. 00 

1820.  00 

EP-One  Time  Form  3 (March  25,  1976) 


to 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5,  3 DEP 

Software 

(!)  Operating 

System 
Development 

800.  00 

0 

1200.  00 

1200.  00 

400.  00 

400.  00 

0 

0 

(2)  Support 

Software 
Procurement 

no.  00 

0 

165.  00 

165. 00 

55.  00 

55.  00 

0 

0 

LABOR  COST 

800.00 

0 

1200.  00 

1200. 00 

400.  00 

400. 00 

0 

0 

MANPOWER 

16.  0 

0 

24,  0 

24,  0 

8.  0 

8.  0 

0 

0 

TOTAL  COST 

910.  00 

0 

1365. 00 

1365.  00 

455. 00 

455,  00 

0 

0 

EF-()no  Tiniti  Form  h CMarcfi  2*>,  197(’0 


O' 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.  4 DEP  Software 
Maintenance 
& Distribution 

. 

(1)  Maintenance 

180.  00 

288. 00 

180.00 

297.  00 

198.  00 

288.  00 

288.  00 

315.  00 

(2)  Distribution 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

3.6 

5.  8 

3.  6 

5.9 

4.  0 

5.  8 

5.  8 

6.  3 

TOTAL  COST 

180.  00 

288.  00 

180. 00 

- 

297.  00 

198.  00 

288.  00 

288.  00 

315.  00 

EF-()jie  Time  FoiDi  4 (HArch  2%,  197fi> 


IIA4 


COST  ELE/VIENT 


FY76 


FY77 


FY78 


ELEMENT  COST 


FY79  FY80 


FY81 


PAGE 


FY82 


;OF_ 


FY83 


6.1  Real-Time 
Simulation 
Test  Set 
(RTSTS) 
Acquisition 

(1)  Engineering 
Design 

(2)  Simulation 
Computer 

(3)  Dedicated 
Experiment 
Processor 
(DEP) 
Interface 

(4)  RTSTS 
Integration 

(5)  Consumable 
Stock 

NO  MANPOWER 

ASSOCIATED  WITH 

THIS  COST 

ELEMENT 


4620.00  1650.00  396.00 


1320. 00 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-One  Time  Form  3 (March  25,  1976) 


4620. 00 

1650.  00 

396.  00 

1320.  00 

OPTION 


COST  ELEMENT 

FY84 

FY85 

FY86 

6.1  Real-Time 
Simulation 
Test  Set 
(RTST) 
Acquisition 

U)  Engineering 

Design 

(2)  Simulation 

Computer 

- 

(3)  Dedicated 

Experiment 

Processor 

(DEP) 

Interface 

\660.  00 

0 

990.  00 

(4)  RTSTS 

Integration 

(5)  Consumable 

Stock 

0 

0 

0 

NO  MANPOWER 

Associated  with 

THIS  COST 

element 

LABOR.  COST 

MANPOWER 

TOTAL  COST 

660,  00 

0 

990. 00 

EF-Onp  Time  Form  fHarct*  25,  ]97fi) 


0 


990. 00 


FY87 


ELEMENT  COST 
FY88  ra9 


AGE..^ 

FY90 


0F_ 

FY91 


990. 00 


330. 00 


330. 00 


0 


0 


nPTinN  ka4 ^ element  COST  _ ,PAGE _0F 


I COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6,2  RTSTS 

Maintenance, 
Operation  & 
Distribution 

- 

(1)  Maintenance 

• 

210.  00 

270.  00 

300.  00 

315,  00 

(2)  Distribution 

0 

0 

0 

0 

(3)  Operation 

% 

— 

— 

— 

— 

(4)  Special 

Purpose 
Equipment 

(5)  Consumables 

171.  50 

220.  50 

245.  00 

257.  25 

(6)  Re~Furbish- 

ment 

... 

^ - 

. . „ 

•-  M - 

(7)  Facility 

Modifications 

0 

0 

0 

0 

LABOR  COST 

210 

270 

300 

315 

MANPOWER 

4,  2 

5.4 

6.  0 

6.  3 

TOTAL  COST 

381.  50 

490. 50 

545.  00 

572,  25  1 

EF-Oiie  Time  Focei  3 (March  25,  1976) 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

6.2  KTSTS 

Maintenance 
Operation  Ei 
Distribution 

(1)  Maintenance 

300.  00 

480.00 

300,  00 

495. 00 

330. 00 

480.  00 

480.  00 

525.  00 

(2)  Distribution 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Operation 

— 

— 

— 

— 

— 

— 

— 

— 

(4)  Special 

Purpose 
Equipnient 

245.  00 

392. 00 

245.  00 

404. 25 

269.  50 

392.  00 

392.  00 

428.  75 

(5)  Consumables 

— 

— 

— 

— 

— 

— 

— 

(6)  Re-Furblsh- 

rnent 

0 

0 

0 

0 

0 

0 

0 

0 

(7)  Facility 

Modifications 

LABOR  COST 

300 

480 

300 

495 

330 

480 

480 

525 

MANPOWER 

6.  0 

9.  6 

6.  0 

9.  9 

6.  6 

9.  6 

9.  6 

10.  5 

1 TOTAL  COST 

545 

872 

545 

899. 25 

599. 50 

872 

872 

953.  75 

EF“Oi)c  Time  Form  4 (March  25,  1976) 


OPTION 


COST  ELEMENT 


RTSTS  Support 
Software 
Development  fc 
Procurement 


Simulation 

Computer 

Software 

Development 


Simulation 

Computer 

Software 

Procurement 


FY80 

FY81 

FY82 

FY83 

4872.00  • 1740.00  4176,00  1392,0 

56.00  20.  00  48.00  16,  00 


4176,  00 
83,  5 


1392.  00 
27,  8 


4872,00  1740,00 


4928.  00 


1760.  00 


4224, 00 


1408.  00 


nPTinN  ELEMENT  COST  PAGE OF, 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

— 

— 

6.  3 RTSTS  Support 
Software 
Development 
&'  ProcureTTient 

(1)  Simulation 

Computer 
Software 
Development 

69.6.  00 

0 

1044,  00 

1044. 00 

348. 00 

348. 00 

0 

0 

(2)  Simulation 

Computer 
Software 
Procurement 

■ 

8.  00 

0 

12.  00 

12.  00 

4.  00 

4.  00 

0 

0 

LABOR  COST 

696.  00 

0 

1044.  00 

1044. 00 

348.  00 

348. 00 

0 

0 

MANPOWER 

13.  9 

0 

20.  9 

20,  9 

7.  0 

7,  0 

0 

0 

TOTAL  COST 

704.  00 

0 

1056, 00 

1056. 00 

352,  00 

352, 00 

0 

0 

I 

EF-One  TUikj  Form' 4 (March  25,  1976) 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

1 

FY83 

6.  4 RTSTS  Support 
Software 
Maintenance 
& Distribution 

(1)  Maintenance 

700.  00 

900.  00 

1000. 00 

1050, OC 

(2)  Distribution 

f 

0 

0 

0 

0 

• 

LABOR  COST 

MANPOWER 

14.  0 

18.  0 

20.  0 

21.  0 

TOTAL  COST 

\ 

700.  00 

900. 00 

1000.  00 

1050.  00 

EF-One  Tln>e  Form  3 (March  25,  1976) 


nPTinN  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY89 

FY90 

msm 

6.  4 RTSTS  Support 
Maintenance 
& Distribution 

(1)  Maintenance 

1000. 00 

1600. 00 

1000.  00 

1650.  00 

1100.  00 

1600,  00 

1600. 00 

1750.  00 

(2)  Distribution 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

20.  0 

32.  0 

20.  0 

33,  0 

22.  0 

32.  0 

32.  0 

35.  0 

TOTAL  COST 

1000. 00 

1600. 00 

1000, 00 

1650.  00 

1100,  00 

l600. 00 

1600,  00 

1750. 00 

- 

,nF“()n«  'fim«  Form  (Marcli  197'>) 


SECTION  7 ■ 


7.1 


Option  HBi  - Distributed  Standard  Mini,  Central  Software 
Development  by  Central  Group 


Costing  Method 


73 


ASSUMPTIONS 


All  experiment  application  dependent  software  will  be 
implemented  in  DEP’s. 

STIL  facility  used  for  all  EAS  software  development. 

DEP  is  available  at  Level  4 checkout  area. 

Common  library  evolvement  possible. due  to  central  EAS 
development  group. 

Only  one  mini  development/ qualification  required. 

Only  one  RTSTS  required  for  STIL  software  development. 

No  PI/ PI  integration  required  due  to  independence  of  EAS 
from  resource  sharing.  Central  computer  integration 
testing  still  required. 

Fewer  total  mini’s  required  due  to  sharing  of  pool  of 
processors. 

Only  one  DEP  operating  system  development  is  required. 
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Cost  Element  4.1  Experiment  Application  Software  Development 


Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

8.  Training 

(1)  Software  Development 


(A)  = ({Number  of  Statements)  (Cost/Statement))  Per 
Flight  Per  Yr. 

Number  of  Statements  = GDC  Estimate  = ((New  Flights)  - 
(Previous  Yr.  Common))  Per  Yr. 

Cost/Statement  * $45  (Requirements,  Code,  and 
Verification)  $15  Per  Statement  is  Applied  to 
Integrated  Verification  (See  4.  3 (1)) 

(1)  Total  = ((#10)  ($45))  Per  Yr. 

(2)  Common  Software 


(A)  = ((Number  of  Statements)  (Cost/Statement))  Per  Yr.  ' 
for  5 Yrs.  Starting  in  FY81. 

Number  of  Statements  = 10%  of  new  Development  per 
Flight  per  year.  Reducing  2%  per  year  to  0%  - Yearly 
Totals  are  Accumulative  and  Accumulated  Total  is 
Subtracted  from  Subsequent  Years  Required  Development. 
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Cost/ Statement  = $5  (Document  and  Place  in  Library) 

(2)  Total  = ((#5)  ($5))  Per  Yr. 


(3)  Host  Computer  Time 

(A)  = ({Host  Time)  (Cost/Hr.  ))  Per  NTew  Flight  Per  Yr, 
Host  Time  = ((#  of  Instructions)  ^ ((#  Instructions/Module) 
(Hrs.  /Module)) 

= (#  of  Modules)  (Hrs,  /Module) 

Hrs,  /Module  = 18  Compiles/Module  @ 3 Mins.  /Compile 
+ 9 Functional  Simulations  @ 12  Mins,  / 
Run  + 1 Data  Reduction  for  75%  of 
Simulation  Runs  @ 10  Mins.  Each 

= (54  Mins.  ) + (108  Mins,  ) + (70  Mins,  ) 

= 3.  87 


Host  Cost/Hr.  = ((10%  Maintenance)  h (Operations) 

+ (Consumables ))  ~ (2080  Hrs.  /Shift) 

= (2,  43)  + (57.  69)  + (63.  05)  = $123.  22/Hr. 

# of  Modules  = #10-?-  100 

(3)  Total  = (3.87)  (//lO'MOO)  ($123.  22)/Yr. 

(4)  Simulation  Computer  Time 


(A)  = {/(  of  Hrs.  /Module)  (Cost/Hr.  ) (#  of  Modules) 

# of  Hrs.  = 4 Simulations  at  60  Min,  /Simulation 
(Includes  Set-Up,  Runs,  and  Run  Evaluations) 

Cost/Hr.  = ((10%  (Maintenance  (CDMS,  CID, 
SIMULATION  COMPUTER))  + (Consumables) 

+ (Operations))  2080  Hrs. 
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= ($8)  + (0)  + ((2)  ($40K))f  2080 
= ($8)  + ($38,  46) 

= $46.  46 /Hr. 

# of  Modules  = #8  + #9 

(4)  Total  = {($46,  46)  (#8  + #9}  (4  Hrs.  ))  Per  Yr, 

(5)  Host  Computer  Time  DEP  Software 

(A)  = ((Host  Time/Module)  (#  Modules)  (Cost/Hr.  )) 

Per  Flight/ Yr. 

(5)  Total  = 0 for  This  Option 

(6)  Simulation  Computer  Time  DEP  Software 

(A)  = ((#  of  Hrs.  ) (Cost/Hr,  ) (#  of  Modules))  Per  Flight/Yr. 

(6)  Total  = 0 for  This  Option 

(7)  Travel 

(A)  = {(Number  of  Man  Yrs.  ) (Travel  Cost/Man  Yr.  ))/Yr. 

(7)  Total  = 0 for  This  Option 

(8)  T raining 

(A)  = (Number  of  Programmers)  (Cost/Programmer) 

(8)  Total  = 0 for  This  Option 
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Cost  Element  4.  2 Experiment  Application  Software  Maintenance 


Cost  Factors 

1.  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

(1)  Experiment  Unique  Software 


(A)  = {#  of  Statements)  (Kate  of  Change)  {Cost /Statement) 

(Number  of  Statements)  (Rate  of  Change)  = #13 

Rate  of  Change  = Engineering  Estimate  Based  on 
Past  Programs  = 40%  for  1st  Re-Fly,  30%  for  2nd 
Re-Fly,  20%  for  3rd  Re-Fly,  10%  for  all  Subsequent 
Re-Flys, 

Cost/ Statement  = $45  (See  4,1  for  Rationale) 

(1)  Total  = ((#13)  ($45))  Per  Yr. 

(2)  Experiment  Common  Software 


(A)  = ((#  of  Statements)  (Change  Rate)  (Cost/Statement)) 
Per  Yr, 

Rate  of  Change  = Engineering  Estimate  = 1% 

Cost/Statement  = $60  (Due  to  Verification  Necessary 
for  Multi-Use) 

(2)  Total  = ((#6)  (1%)  ($60))  Per  Yr. 
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(3)  Host  Computer  Time 

(A)  = (#  Modules)  (#  Hrs.  /Module)  (Cost/Hr.,) 

# Modules  = #13 -f  100 

# Hrs,  /Module  = 3.  87  (See  4.1  for  Rationale) 

Cost/Hr.  = $123.  22  (See  4.  1 for  Rationale) 

(3)  Total  = ((#13-100)  (3.  87)  ($123.  22))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = ((#  Modules)  (#  of  Hrs.  /Module)  (Cost/Hr.  ))  Per  Yr. 

# Modules  = #13  ~ 100 

# Hrs.  /Module  = 4 Hrs.  (See  4.1  for  Rationale) 

(4)  Total  = ((#13-^100)  (4)  ($46.46))  Per  Yr. 

(5)  Host  Computer  Time  DEP  Software 

(A)  = ({Host  Time/Module)  (#  Modules)  (Cost/Hr,  ))  Per  Yr. 

(5)  Total  = 0 for  This  Option 

(6)  Simulation  Computer  Time  DEP  Software 

(A)  = {(#  of  Hrs.  ) (Cost/Fr.  ) (#  Modules))  Per  Yr. 

(6)  Total  = 0 for  This  Option 

(7)  Travel 

(A)  = ((#  Man  Yrs.  ) (Travel  Cost/Man  Yr.  ))  Per  Yr.  . 

(7)  Total  = 0 for  This  Option 


79 


Cost  Element  4.  3 EAS  Software  Integrated  Verification 


Cost  Factors 

1.  Integrated  Verification 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Integrated  Verification  Simulation  Software 

(1)  Integrated  Verification 

(A)=  {(#  of  Modules)  (Cost/Module))  Per  Flight/ Yr. 

(1)  Total  = 0 for  This  Option 

(2)  Host  Computer  Time 

(A)  = (#  Hrs,  ) (Cost/Hr,  ) 

(2)  Total  = 0 for  This  Option 

(3)  Simulation  Hardware  Time 

(A)  = (#  Hrs.  /Module)  (Cost/Hr.  ) (#  Module) 

(3)  Total  = 0 for  This  Option 

(4)  Integrated  Verification  Simulation  Software 
(A)  = ((#  of  Modules)  (Cost/Module))  Per  Yr. 

(4)  Total  = 0 for  This  Option 
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Cost  Element  4,  4 Preflight  Checkout  Software  Development 
Cost  Factors 

1,  Software  Development 

2,  Common  Software 

3,  Host  Computer  Time 

4,  Simulation  Computer  Time 

5,  Travel 

(1)  Software  Development 

(A)  = ((Number  of  HOD  Statements)  (Cost/Statement))  Yr, 

(1)  Total  = ((#22)  ($30))/Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  This  Element 

(3)  Host  Computer  Time 

Host  Computer  Time  = ((Host  Time))  (Cost/Hr.) 

Ref.  4.1  (3) 

(A)  = ((3.87)  (#  Modules)  ($123.  22))/Yr. 

(3)  Total  = ((3.87)  (#22^-100)  ($123.22))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = (#  Hrs.  /Module)  (Cost/Hr.  ) (#  Modules) 

Ref.  4.1  (4) 

(4)  Total  = (4)  ($46.46)  (#22  v 100)  Per  Yr. 

(5)  T ravel 

(5)  Total  = 0 for  This  Option 
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PREFLIGHT  SOFTWARE  SIZING  RATIONALE 


Saturn  History 

LVDC/DA  interface  signals  = 86 

LVDC/DA  ■#  instructions  = 4,650 

average  # instructions /signal  = 54 

ATM  History 

ATMDC  interface  signals  = 275 

ATMDC  # instructions  = 7, 897 

average  # instructions /signal  = 29 

Mission  8 of  Spacelab 

# interface  signals  = 81.  6 

# payload  elements  = 1. 3 

average  # interface  signals  = 62.  77 

Assume  preflight  job  for  each  payload  element  is 
the  same  and  equivalent  to  Saturn  LVDC  = 4,  650 
instructions. 

4,  650 

= 5 = 930  HOL  statements  at  a cost  of  $3 0/Statement. 

Humber  of  Statements  = Number  of  HOL  Statements  psr 
Payload  Element  X # Payload  Elements  = 930  X PE/Yr 
(New  Flight) 

Cost/Statement  = $30 
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Cost  Element  4.  5 Preflight  Checkout  Software  Maintenance 


Cost  Factors 

1.  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Travel 

(1)  Experiment  Unique  Software 

(A)  = {(#  of  Statements)  {Change  Pate)  (Cost/Statement))/ Yr. 

Number  of  Statements  = #23 

Cost  of  Statement  = $30  Kef.  4,  4 (1) 

(1)  Total  = ((#23)  ($30))  Per  Yr. 

(2)  Experiment  Common  Software 

(2)  Total  = 0 for  This  Element 

(3)  Host  Computer  Time 

(A)  = (Host  Time)  (Cost/Hr.  ) 

(A)  = ({#  Modifies)  (3.87)  (($123.22))  Ref.  4.2  (3) 

(3)  Total  = (#23  ^ 100)  (3,  87)  ($123.  22) 

(4)  Simulation  Computer  Time 

(A)  = (Simulation  Computer  Time)  (Cost/Hr.  ) 
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(A)  = {(#  Modules  vlOO)  (4)  ($46.  46) 

(4)  Total  = ((#23-fl00)  (4)  ($46.46)  Ref,  4,  2 (4) 
(5)  T ravel 

(A)  = {Number  of  Man  Yrs.  ) ($9,  725)/Yr. 

(5)  Total  = 0 for  This  Option 
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Cost  Element  4.  6 EAS  Dependant  STIL  Hardware  Modifications 


Cost  Factors 

1.  Host  Main  Memory 

2.  Remote  Job  Entry  (RJE) 

3.  Display  Terminals 

4.  Maintenance  Added  Hardware 

(1)  Host  Main  Memory 

(A)  = (GSA  Price)  {Memory  Size) 

(1)  Total  = 0 for  This  Option 

(Has  Been  Sized  In  Host  Hardware) 

(2)  RJE 

(A)  = {GSA  Price)  {#  RJE) 

(2)  Total  = 0 for  This  Option 

(3)  Display  Terminals 

(A)  = {GSA  Price)  {^  Terminals) 

GSA  Price  = $989 
# Terminals  = 8 
6 Prog.  /I  Terminal 
Total  Required  # of  People  = 48 

(3)  Total  = ($989)  (8)  = $7,  912 

(4)  Maintenance  Added  Hardware 
(A)  = GSA 

(4)  Total  = ({8)  ($66))  = $528  Per  Yr. 


85 


Cost  Element  4.  8 Experiment  Eeal-Time  Simulation  Software 

Development 


Cost  Factors 

1.  Software  Development 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  Software  Development 

(A)  = (#  of  Statements)  (Cost/Statement)) 

# of  Statements  = #24 

Cost/Statement  = $45  Due  to  Less  Documentation 
and  no  Integration. 

(1)  Total  = ((#24)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 
(A)  = Eef.  4.1  (5) 

# Modules  = #24-1-100 

(2)  Total  = (1.4)  (#24-100)  ($123.  22))  Per  Yr. 

(3)  Simulation  Computer  Time 
(A)  = Eef.  4,1  (6) 

# Modules  = (#24-1-100) 

(3)  Total  = ((7)  (#24-5-100)  ($46.46))  Per  Yr. 

(4)  Travel 

(A)  = ((#  of  Man  Yrs.  ) ($9,  725))  Per  Yr. 

(4)  Total  = 0 for  This  Option 
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Rationale  for  Sim-ulation  Software  Reqmred  for  Payload  Elementg 


Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simulation  Software. 

Engineering  Estimate  that  21K  Table  Words  Equates  to  Approximately 
1/3  X 21K  = 7K  Machine  Language  Instructions. 

7K  -^5  = 1.  4K  HOL  Statements 

1.  4K  X $45 /Statement  = $63K/Payload  Element 
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Cost  Element  4.  9 Experiment  Real-Time  Simulation  Software 

Maintenance 


Coat  Factors 

1.  Maintenance 

2,  Host  Computer  Time 

3,  Simulation  Computer  Time 

4.  Travel 

(1 ) Maint  enanc  e 

(A)  ~ (#  of  Statements)  (Change  Eate)  (Cost/Statement) 

# of  Statements  = 1.  4K  X Payload  Elements/ Yr. 
(Maintenance  Flights) 

(4  of  Statements)  (Change  Rate)  s #25 

Change  Rate  = Engineering  Estimate  = 10%/ Flight 

Cost/Statement  = $45  Same  as  4.  8 (1) 

(1)  Total  = ((#25)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 
(A)  = Ref.  4,  8 (2) 

(2)  Total  = ((1.4)  (#254-100)  ($123.22))  Per  Yr. 

(3)  Simulation  Computer  Time 
(A)  = Ref,  4.  8 (3) 

(3)  Total  = ((7)  (#25^100)  ($46.46))  Per  Yr. 

(4)  T ravel 

(A)  = ((#  Man  Yrs.  ) ($9,  725))  Per  Yr, 

(4)  Total  = 0 for  This  Option 
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Cost  Element  5,1  Experiment  Processor  Acquisition 


Coat  Factors 

1.  Processor  (I/O  Included) 

2.  Qualification 

3.  Special  Test  Equipment 

(1)  Processor 

(A)  = ((Number  of  Processors)  (Cost/ Processo r)) 

Per  Flight  Per  Yr. 

# of  Processors  = #34 

Cost/Processor  = $46K 

(1)  Total  = ((#34)  ($46K))  Per  Yr, 

(2)  Qualification 

(A)  = {(#  Qualifications)  (Cost/ Qualification))  Per  Yr. 
Cost/ Qualification  = $520.  3K 

(2)  Total  = ((1)  ($520.  3K))  Per  Yr.  (1  Time  Cost) 

(3)  Special  Test  Equipment 
Engineering  Estimate  = $5K/Unit 
(#  Units)  ($5K)  Per  Yr. 

(3)  Total  = ((#34)  ($5K))  Per  Yr. 
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GROUNDRULES  FOR  DEDICATED  EXPERIMENT  PROCESSOR 


I.  Central  Expei'iment  Computer  Capacity  (Speed)  and  (Memory) 
Speed  = (500K  Adds  Per  Second)  (65%)  3^  KADS 

500  KADS  = CII  Specifications 

65%  = 100%  - (15%  Overhead)  = (20%o  Contingency) 

Memory  = (Total  Capacity)  - '(Contingency)  -(Operating  System) 

Total  Capacity  = 64K  CII  Specifications 

Contingency  = 30%  Engineering  Estimate 

Note:  Low  Compared  to  Industry  Estimates  (50%  - 100%o) 

Operating  System  = 20K  Memory  Requirement  ESA  Estimate 

(A)  = 64K  - 19.  2K  - 20K 
= 24.  8K 

II.  When  a new  payload  exceeds  central  computer  capacity,  a DEP 
will  be  selected  for  tin  element  that  has  the  greatest  capacity 
requirement.  Each  element  having  this  requirement  will  be 
assigned  a different  DEP,  except  the  case  where  one  DEP  is 
used  on  multiple  missions, 

III.  Assume  all  Spacelab  Review  Item  Disposition  (RID's)  for  CDMS 
modifications  are  incorporated  for  mass  memory,  data  bus,  etc, 

W,  Two  classes  of  DEP's  were  considered: 

(1)  Micro  Processor 

(2)  Mini  Processor 

Only  1 DEP  will  be  specified, 

"V.  Assume  any  non-standard  DEP's  selected  will  have  support 
software  that  is  executable  on  STIL  host  or  STIL  simulation 
computer. 

"VI.  For  any  mission,  assume  that  the  required  number  of  data  bus 
RAU's  can  be  provided. 
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VII,  Number  of  processors  is  determined  by  applying  "Groundrules 
'for  DEP"  to  GDC  provided  software  requirements,  . • 

Cost/Processor  is  determined  by:  processor  class  and 
configuration. 

((Processor  Hardware)  + (Oualification)  (Special  I/O  (RAU 
Equivalent)  + (Special  Test  Equipment)  + (Peripherals*)  + 
(Peripherals  Oualification)) 

Each  element  will  be  determined  according  to  selected 
processor  class  and  configuration. 


*For  Option  lAl  only  applies  when  central  computer  cannot 
sixpport  requirements. 
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Cost  Element  5.  2 Experiment  Processor  Maintenance 


Cost  Factor 

1.  Maintenance 

2.  Distribution 

3.  Re-Furbishment 

(1)  Maintenance 

(A)  = 8%  of  DEP  Purchase  Price/ Yr.  for  Each  Yr.  Used 

(1)  Total  = ({8%  ($46K))  {//35))  Per  Yr. 

(2)  Distribution 

(2)  Total  = {{$500)  {#36))  Per  Yr. 

{3)  Re-Furbishment 

{A)  = ({Number  of  DEP's)  {Cost/Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr, 

Number  of  DEP's  = Determined  from  Mission  Model 
R equirements 

Cost/Unit  for  Re-Furbishment  = 0 

Assume  DEP's  will  meet  Spacelab  Lifetime  Requirements 

(3)  Total  = 0 for  This  Option 
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Cost  Element  5.  3 DEP  Software 


Cost  Factors 

1.  Operating  System  Development 

Z.  Support  Software  Development 

(1)  Operating  System  Development 

(A)  = ((Number  of  Instructions)  (Cost/ Per  Instruction)) 
(Number  of  DEP's) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M&S  Study) 

Number  of  DEP's  = #26 

Cost  Per  Instruction'  = $100  Assembly  Language 

(1)  Total  = (4K)  ($100)  = $400K  (1  Time  Cost) 

(Z)  Support  Software  Development 

(A)  = (Vendor  Lease)  or  ((Number  of  Statements) 

(Cost  Per  Statement)  (Number  of  DEP's) 

Number  of  DEP's  = #26 

Assume  Vendor  Lease  - $25K  For  Cross  Assembler 

$25K  For  Cross  Compiler 
$50K  (Engineering  Estimate) 

(2)  Total  = $50K  (I  Time  Cost) 
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Cost  Element  5.  4 DEP  Software  Maintenance  and  Distribution 


Cost  Factors 

I 1.  Maintenance 

2,  Distribution 

(1)  Maintenance 


(A)  = ((Number  of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement) 

Number  of  Statements  = 4.  OK  Operating  System 

2,  4K  Cross  Assembler 
9.  OK  Cross  Compiler 
Total  15.  4K  (Engineering  Estimate) 

.#27  = # of  DEP's.  Used  Per  Yr. 

Rate  of  Change  = 5%  Per  Yr.  When  Used  - Engineering 
Estimate 

Cost  Per  Statement  = $45 
(1)  Total  = $34.  65K  Per  Yr, 

(2)  Distribution 


(2)  Total  = ($50)  (#36))  Per  Yr. 

Cost  Elements  6.1,  6,  2,  6.  3,  6.  4,  & 7 - Real-Time  Simulation  Test 
Set  (Not  Required  for  This  Option  - Use  STIL) 
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SECTION  7 - Option  IIBl  - Distributed  Standard  Mini,  Central  Software 

Development  by  Central  Group 

7.  2 Cost  Data 
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IIDi 


sO 


COST  ELEMENT 


FY76 


FY77  FY78 


FY79 


FY80 


FY81 


255.  43 

760.  34 

362. 13 

39.  01 

0 

174. 23 

230.  55  ■ 

412. 10 

0 

0 

0 

0 

476. 89 

170.  31 

510.  94 

136.  25 

0 

47.  69 

20.  44 

81.  75 

400.  91 

. 53 

. 53 

. 53 

978,  55 

349.  85 

1049.  53 

279.  87 

0 

97.  95 

41.  62 

167.  93 

204.  00 

102. 00 

51.  00 

510.  00 

58.  52 

69.24 

85.60 

78.  60 

450,  00 

0 

0 

0 

35.  35 

34.  95 

35,  85 

35.15 

2859.  65 

1807.  09 

2388. 19 

1741. 19 

4010.  81 

2711.  95 

3834.91 

2991.  69 

nPTIOM  IIBI total  cost  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.1 

122. 72 

0 

172.25 

158. 38 

45.02 

48.48 

0 

0 

4.2 

277.  35 

403. 53 

206.25 

298.  33 

291.  72 

305.  37 

407.  96 

374.20 

4.  3 

0 

0 

0 

0 

0 

0 

0 

0 

•4.4 

68.13 

0 

102.18 

102.18 

34,  06 

34.  06 

0 

0 

4.  5 

91.97 

149.  87 

102,18 

170.  31 

132. 85 

180.  53 

183.  94 

218.  0 

4,  6 

. 53 

.53 

. 53 

. 53 

.53 

. 53 

. 53 

. 53 

4.  7 

4.8 

139.94 

0 

209.  91 

209,  91 

69.97 

69.  97 

0 

0 

4.9 

188.  91 

308.13 

209.  91 

349.  85 

271.  33 

370.  83 

377.  83 

477. 80 

5.1 

0 

0 

0 

0 

0 

0 

0 

0 

5.2 

82.  78 

130.44 

85.10 

127.  76 

87.  78 

128.  44 

106. 54 

129.12 

5.  3 

0 

0 

0 

0 

0 

0 

0 

0 

5,4 

35.20 

35,  55 

35.  80 

35.  65 

35.  70 

35,  35 

35.  00 

35.  05 

6.1 

6.2 

6;  3 

6.  4 

7. 

- 

TOTAL 

1007.  53 

1028.  05 

1124, 11 

1452. 90 

968.  96 

1173.  56 

nil.  80 

1234. 70 

ESCALATED  TOTAL 

1852.  30 

2022.33 

2366. 08 

3272.21 

2335. 04 

3026, 06 

3067. 49 

3645.04 

1 TOTAL  COST 

19,  132, 

03 

1 ESCALATED  TOTAL  COST 

36,753. 
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AVERAGE  COST  PER  FLIGHT  '^2.63 

Em-One  Time  Form  2 (Kerch  25,  1976) 


flPTinM  HBl 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.1 

2.1 

0 

3.  0 

4.  2 

4.  8 

7.  0 

3.  6 

4.  3 

0 

0 

0 

4.  4 

1.1 

0 

1.  7 

4,  5 

1.  5 

2.  5 

1.7 

4 7 

4.  8 

2.5 

0 

3.  8 

4.9 

3,4 

5,  5 

3,8 

5.  2 

1.  7 

2.6 

1.  7 

5,  3 

0 

0 

0 

5.4 

. 7 

. 7 

.7 

6,1 

6.2 

6,  3 

6.  4 

7, 

• 

TOTAL  MANPOWER 

17.  8 

18.  3 

20.  0 

EF-Oii€'  Turn.'  Form  5 (Max'r.li  2S,  1976) 


TOTAL  MAN  POWER  PAGE OF 


25,  9 


17.  4 


21.  0 


19.  7 


21.  5 
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nPTinM  II Bi  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY80 

FY81 

FY82 

FY83 

1.  Experiment 
Application 
Software 
Development 

(1)  Software 

Development 

222.  3 

656. 82 

313,  52 

33.  48 

(2)  Common 
Software 

0 

6.  58 

2.  23 

, 23 

(3)  Host  Computer 
Time 

23.  84 

69.  62 

33.  38 

3.  81 

(4)  Simulation 

Computer  Time 

9.  29 

27.  32 

13.  00 

1.  49 

(5)  Host  Computer 
Time  DEP 
Software 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

(8)  Training 

0 

0 

0 

0 

LABOR  COST 

222. 30 

663.  40 

315.  75 

33.  71 

MANPOWER 

4.4 

13.  3 

. 7 

TOTAL  COST 

_ , 

255.  43 

760.  34 

362. 13 

39.  01 

£F-f>/ie  rinto  Form  1 fM/irch  25. 


option  _JJ21 ELEMENT  COST  PAGE — ^OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

1.  Experiment 
Ap  plication 
Software 
Development 

(1)  Software 

Developinent 

106. 34 

0 

149.  72 

137.  84 

39.06 

41.  85 

0 

0 

(Z)  Common 
Software 

.48 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

11.  44 

0 

16.21 

. 14.78 

4.29 

4.  77 

0 

0 

(4)  Simulation 

Computer  Time 

4,  46 

0 

6.  32 

5.  76 

1.  67 

1.  86 

0 

0 

(5)  Host  Computer 
Time  DEP 
Software 

0 

' 0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

6 

0 

0 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

(8)  Training 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

106. 82 

0 

149, 72 

137.  84 

t 

39.  06 

41.  85 

0 

0 

2.1 

0 

3.0 

2.  8 

. .8 

.8 

0 

0 

TOTAL  COST 

122. 72 

0 

172. 25 

158.  38 

45.  02 

48.48 

0 

0 I 

EF“Otie  Time  Form  4 (March 
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nPTinM  ELEMENT  COST  PAGE 0F_ 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

4.  2 Experiment 
Application 
Software 
Maintenance 

(1)  Experiment 

Unique  Software 

0 

151.  70 

199.  94 

358,  02 

(2)  Experiment 
Common 
Software 

0 

0 

0.  79 

1.  06 

(3)  Host  Computer 
Time 

0 

16.21 

21.  46 

38.15 

(4)  Simulation 

Computer  Time 

0 

6.  32 

8.  36 

14.  87 

(5)  Host  Computer 
Time  DEP 
Software 

0 

0 

0 

0 

.(6)  Simulation 

Computer  Time 
DEP  Software 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

LABOR  COST 

0 

151.  70 

200.  73 

359. 08 

MAN  POWER 

0 

3.  0 

4.  0 

7.2 

TOTAL  COST 

0 

174. 23 

230.  55 

412.10 

EF-One  Time  Form  3 (March  2‘>,  1076) 
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OPTION !I5! ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.2  Experiment 
Application 
Software 
Maintenance 

- 

(1)  Experiment 

Unique  Software 

240.  48 

350.69 

178.  61 

258, 75 

252.  81 

265.14 

354.  47 

325.  31 

{2)  Experiment 
Common 
Software 

1.  08 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

i.l4 

(3)  Host  Computer 
Time 

25.  75 

37.  20 

19.  07 

27,  66 

27.18 

28.13 

37.  67 

34.18 

(4)  Simulation 

Computer  Time 

10.  04 

14.  50 

7,43 

10.  78 

10.59 

10.  96 

14.  68 

13.  57 

(5)  Host  Computer 
Time  DEP 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(7)  Travel 

0 

0 

' 

0 

0 

0 

0 

0 

0 

j LABOR  COST 

241.  56 

351.  83 

179. 75 

259.89 

253. 95 

266. 28 

355.61 

326.45 

MANPOWER 

4.8 

7.0 

3.6 

5.2 

■ 5.1 

5.  3 

7.1 

6.  5 

TOTAL  COST 

277.  35 

403. 53 

206.25 

298.  33 

291.  72 

305. 37  1 

407.96 

374,  20 

EF-Otu.*  Tinit'  Fon>>  'i  ^Hnrc-h  2'i . 1976) 
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nPTinM  iiBi ^ ■ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  3 EAS  Software 
, Integrated 
V erification 

(1)  Integrated 
V erification 

0 

0 

0 

0 

(Z)  Host  Computer 
Time 

■ 

0 

0 

0 

0 

(3)  Simulation 

Computer  Time 

0 

0 

0 

0 

(4)  Integrated 
Verification 
Simulation 
Software 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

OPTION 


COST  ELE/VIENT 

FY84 

FY85 

4.  3 £AS  Software 
Integrated 
V erification 

(1)  Integrated 
Verification 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

(3)  Simulation 

Computer  Time 

0 

0 

(4)  Integrated 
V erification 
Simulation 

Software 

0 

0 

LABOR  COST 

0 

0 

MANPOWER 

[ • • ] 

0 

0 

1 TOTAL  COST 

0 

0 

FF'-Oik'  TIiiio  I'orin  A {'MorHi  1076) 


ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

i 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

COST 


PAGE  OF 


FY80 


390. 60 
0 

62.  09 
24.  20 


390.  60 
7.  8 

476. 89 


FY81 


139. 50 
0 

22. 17 
8.  64 


139.  50 
2,  8 
170.  31 


FY82 


418. 50 
0 

66.  52 
25.  92 


418.  50: 
8.4 
510.  94 


FY83 


111.60 

0 

17.  74 
6.  91 


111.  60 
2.2 
136.25 
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nPTiriM  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  4 Preflight 
Checkout 
Software 
Development 

. 

(1)  Software 

Development 

55.  80 

0 

83.  70 

83.  70 

27.  90 

27.  90 

0 

0 

(2)  Common 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

8.  87 

0 

13.  30 

13.  30 

4.  43 

4,  43 

0 

1 

0 

(4)  Simulation 

Computer  Time 

3.46 

0 

5.18 

5.18 

1.  73 

1.73 

0 

0 

LABOR  COST  1 

55.  80 

0 

83.  70 

83.  70 

27.  90 

27.  90 

0 

0 

MANPOWER 

l.l 

0 

1-  7 

. 1.  7 1 

. 6 

.6 

L . . ... 

0 

0 

I TOTAL  COST  j 

68.13 

0 

102.18 

102.18 

34.  06 

34.  06 

0 

RJ'-Onf'  'I’inii*  h 01  nvl>  (O'/i'T 


nPTIOM  imi , ELEMENT  COST  , PAGE .OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4,  5 Preflight 
Checkout 
Software 
Maintenance 

(1)  Experiment 

Unique  Software 

• 

0 

39.  06 

16.  74 

66.  96 

(2)  Experiment 
Common 
Software 

> 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

6.  21 

2.  66 

10.  64 

' (4)  Simulation 

Computer  Time 

0 

2.  42 

1.  04 

4. 15 

(5)  Travel 

0 

0 

0 

0 

LABOR  COST 

0 

39.  06 

16.  74 

66.  96 

MANPOWER 

0 

. 8 

. 3 

1,  3 

TOTAL  COST 

1 ---  - 

0 

47,  69 

20.  44 

8L  75 

OPTION  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4,  5 Preflight 
Checkout 
Sbftware 
Maintenance 

(I)  Experiment 

Unique  Software 

75,  33 

122.  76 

83.  70 

139.50 

108.  81 

_ 

147. 87 

150.66 

178.  56 

(2)  Experiment 
Common 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

11.  97 

19.  61 

13.  30 

22. 17 

17.  30 

23.  50 

23.  95 

28,  38 

(4)  Simulation 

Computer  Time 

4.67 

7.  60 

6.18 

8.64 

6.  74 

9.16 

9.  33 

11.  06 

(5)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

75.  33 

122.  76 

83.  70 

139- 50 

108.  81 

147.  87 

150.66 

178..  56 

MANPOWER  j 

1.  5 

2.  5 

1.  7 

2.  8 

2.  2 

3.  0 

3.  0 

3.6 

TOTAL  COST  | 

91.  97 

149.  87 

102. 18 

170. 31 

l~  

132.  85 

180. 53 

183. 94 

218.00  1 

FF-Om*  Tiino  Form  A CHorch 


OPTION 5™: ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  6 EAS  Dependent 
STIL  Hardware 
Supplement 

(1)  Host  Main 
Memory 

{2)  Remote  Job 
Entry 

• 

’ 

393. 00 
0 

- 

0 

0 

0 

(3)  Display 
T erminals 

• 

7.  91 

(4)  Maintenance 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

. 53 

, 53 

. 53 

1 

LABOR  COST 

MANPOWER 

TOTAL  COST 

400,  91 

0.53 

0.53 

0.  53 

. . I. 


o c 


1 \ 


OPTION  ELEMENT  COST  PAGE : OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  6 EAS  Dependent 
STIL  Hardware 
Supplement 

(1)  Host  Main 
Memory 

(2)  Remote  Job 
Entry 

(3)  Display 
Terminals 

(4)  Maintenance 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

0 

0 

0 

0 

0 

0 

0 

0 

. 53 

, 53 

. 53 

. 53 

. 53 

. 53 

. 53 

. 53 

LABOR  COST 

0.  53 

BE9H 

0.  53 

0.  53 

0.  53 

0.  53 

0.  53 

0.  53 

MANPOWER 

TOTAL  COST 

I 

1 

EF-Oik'  Time  Forpt  ''i  (Miircfi  2'> , 1976) 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY8I 

FY82 

FY83 

4,  8 Experiment 
R eal-Time 
Simulation  ^ 
Software 
Development 

(1)  Software 
Development 

(2)  Host  Computer 
Time 

(3)  Simulation 
Computer  Time 

(4)  Travel 

882,  0 

33.  81 

62.  74 
0 

315.  0 

12.  08 

22,  77 
0 

945.  0 

36.  23 

68.  30 
0 

252,  0 

9,  66 

18.  21 
0 

LABOR  COST 

882. 00 

315.  00 

945,  00 

252. 00 

MANPOWER 



17,  6 

6.  3 

18.  9 

5.  0 

TOTAL  COST 

-■  

978.55 

349. 85 

279.  87 

OPTION— ^ ELEMENT  cost  PAGE OF-- 


ur  1 lui'J 

COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  8 Experiment 
R6al-Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

1Z6.0 

0 

189.  0 

189.  0 

63.  0 

63.0 

0 

0 

(E)  Host  Computer 
Time 

4.  83 

0 

7.25 

7.25 

2.42 

2.42 

0 

0 

(3)  Simulation 

Computer  Time 

9.11 

0 

13.  66 

13.66 

4.  55 

4.  55 

0 

0 

(4)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

126. 00 

0 

189. 00 

189.  00 

63.  00 

63.  00 

0 

0 

MANPOWER 

2.  5 

0 

3.  8 

3.  8 

1.  3 

1.  3 

0 

/ 

0 

1 TOTAL  COST 

139.  94 

0 

209.  91 

209.  91 

69.  97 

69.97 

0 

0 1 

EF-One  Time  Form  >\  (Marcli  25,  1976) 
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I 


COST  ELEMENT 

FY76 

FY77 

1 FY78 

FY79 

FY80 

FY82 

~FY83 

4.  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 

(1)  Maintenance 

(Z)  Host  Computer 
Time 

(3)  Simulation 
Computer  Time 

(4)  Travel 

! 

! 

! 

I 

! 

i 

1 

1 

! 

i 

! 

! 

t 

1 

! 

i 

i 

0 

0 

0 

0 

88.  20 

3,  38 

6.  37 
0 

37.  80 

1.  45 

2.  37 
0 

151,  20 

5,  80 

10.  93 
0 

LABOR  COST 

' ' ' 

1 

f 

0 

88.  20 

37,  80 

151,  20 

MANPOWER 

i 

1 

0 

1.  8 

. 8 

3.  0 

TOTAL  COST 

i 

0 

97.  95 

41.  62 

l67.  93 

EF~One  Time  Form  3 (Marcli  25,  1976) 
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OPTION  iim  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 

' 

(1)  Maintenance 

170.10 

277.  20 

189, 00 

315.00 

245.  7 

333.9 

340.  2 

403.2 

(2)  Host  Computer 
Time 

6.  52 

10.  63 

7.25 

12.08 

7.  87 

12,  80 

13,04  . 

15.46 

(3)  Simulation 

Computer  Time 

12.  29 

20.  30 

13.  66 

22.  77 

17.  76 

24. 13 

24.  59 

29.14 

(4)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COSTo 

170.10 

227.20 

189. 00 

315.  00 

245.  70 

333. 90 

340.20 

403.  20 

MANPOWER 

3.  4 

5,  5 

3.8 

6.  3 

4.  9 

6.  7 

6.  8 

8.1 

TOTAL  COST 

188.91 

308.13  I 

209.  91 

349.  85 

271.  33 

370. 83 

377.  83 

447.80 

EF-Oin*  Time  Fom  4 fM.-veli  1074) 
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COST  ELEMENT 

FY76 

FY77 

! FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.1  Experiment 
Processor 
Acquisition 

i 

i 

i 

i 

! 

t 

(1)  Processor 
Hardware 

1 

i 

\ 

644.  00 

184,  00 

92.  00 

46,  00 

460.  00 

(2)  Qualification 

- 

1 

1 

520,  30 

(3)  Special  Test 
Equipment* 

i 

i 

1 

! 

! 

70.  00 

20.  00 

10.  00 

5.  00 

50.  00 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

1 

i 

1 

t 

1 

S 

i 

1 

1 

! 

1 

! 

LABOR  COST 

1 

1 

0 

0 

0 

0 

0 

MANPOWER 

1 

* 

0 

0 

0 

0 

0 

TOTAL  COST 

i 

1234.  30 

1—  - -■  — 

204.  00 

102. 00 

51.  00 

510.  00 

1 


OPTION ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.1  Experiment 
Processor 
Acquisition 

(1)  Processor 
Hardware 

0 

0 

0 

0 

0 

, 0 

0 

0 

(2)  Qualification 

' 

(3)  Special  Test 
Equipment* 

0 

0 

0 

0 

0 

0 

0 

0 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

* 

■ 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

® 1 

TOTAL  COST  j 

0 

0 1 

0 

0 

0 

0 

0 

0 1 

EF“Onr  Timi'  Form  't  ('Hircli  1‘)7A'J 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.2  Experiment 
Processor 
Maintenance 

t 

(1)  Maintenance 

51.  52 

66.24 

73.  60 

73.  60 

(2)  Distribution 

* 

7.  00 

3.  00 

12.  00 

5.  00 

(3)  Re-Furbishmenl 

‘ 

t 

1 

! 

i 

1 . 

0 

0 

0 

0 

LABOR  COST 

i 

i 

58.  52 

69.  24 

85.  60 

78.  60 

MANPOWER 

r 

1.  2 

mm 

1.  7 

1.  6 

TOTAL  COST 

58.  52 

69.24 

85.  60 

78.  60 

.■*  r»  ^ 


t: 

vO 


OPTION  hbi ELEMENT  COST  PAGE-.. OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.2  Experiment 
Processor 
Maintenance 

(1)  Maintenance 

77.28 

121.  44 

73.  60 

117.  76 

77.28 

121.44 

103.  04 

125.12 

(2)  Distribution 

5.  50 

9.00 

11,  50 

10.  00 

10.  50 

7.00 

3.  50 

4.  00 

(3)  Re-Furbisbment 

0 

0 

0 

0 

0 

0 

X 

0 

0 

1 LABOR  COST 

82.78 

130.44 

85.10 

127. 76 

87.78 

128.  44 

106. 54 

129.12 

1.7 

2. 6 1 

1.  7 

2.6 

1.8 

2.6 

2.1 

2.  6 

1 TOTAL  COST 

82. 78  1 

130.44  1 

85.10 

127.  76 

87.  78 

128.44 

106. 54 

129.12 

FF~Otu’  Tiiiui  I'^orm  A 197f>^ 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82. 

FY83 

5.  3 DEP  Software 
Development  & 
Procurement 

{1.)  Operating 
System 
Development 

400.00 

0 

0 

0 

(2)  Support 
Software 
Procurement 

* 

50.  00 

0 

0 

0 

LABOR  COST 

400.00 

0 

0 

0 

MANPOWER 

8.0 

0 

0 

0 

TOTAL  COST 

450.00 

0 

0 - 

0 

OPTION—— iEl : - ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.  3 DEP  Software 
Development  & 
Procurement 

(1)  Operating 
System 
Development 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Support 
Software 
Procurement 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 1 

1 TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 1 

fiF-Oiie  Tinw  Form  A ^Mitrcii  1<T76'> 
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COST  ELEMENT 

FY76 

FY77 

■m 

FY79 

FY80 

IQ9I 

IQ9I 

6.  4 DEP  Software 
Maintenance 
& Distribution 

- 

(1)  Maintenance 

34.65 

34,65 

34.65 

34.  65 

(2)  Distribution 

0.  70 

0.  30 

1.20 

0.  50 

LABOR  COST 

35.  35 

34.  95 

35.  85 

■ 35.15 

MANPOWER 

. 7 

. 7 

. 7 

. 7 

TOTAL  COST 

35.  35 

34.  95 

35.  85 

35.15 

EF»-One  Time  Eorm  3 (Marcli  25,  1976) 
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OPTION  _J2! ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.  4 DEP  Software 
Maintenance 
& Distribution 

• 

(1)  Maintenance 

34.65 

34.65 

34.  65 

34.  65 

34.  65 

34.65 

34.  65 

34.65 

(2)  Distribution 

0.  55 

0.  90 

1.15 

1.  00 

1.  05 

0.  70 

0.  35 

0.  40 

LABOR  COST 

35.20 

35.  55 

35.  80 

35.  65 

35.  70 

35.  35 

35.00 

35.05 

MANPOWER 

, 7 

. 7 

. 7 

. 7 

•7 

. 7 

. 7 

.7 

TOTAL  COST 

35.  20 

35. 55  1 

35.  80 

35.65 

35.  70 

35.  35 

35.  00 

35.  05 

EF-Oiu*  Timo  Fom  4 fhftirHi  2**, 


SECTION  8 


8.1 


Option  IEB2A  - Distributed  Standard  Mini  Central 
Software  Development  by  PI  Local. 


Costing  Method 


124 


ASSUMPTIONS 


All  experiment  application  dependent  software  will  be 
implemented  in  DEP's. 

STILi  facility  used  for  all  EAS  software  development. 

PI  travels  to  STIL  for  software  development. 

DEP  is  available  at  Level  4 checkout  area. 

Common  library  evolvement  is  not  possible  due  to  independent 
PI  development. 

Only  one  mini  development/qualification  required. 

Only  one  RTSTS  required  for  software  development. 

No  PI/ PI  integration  required  due  to  independence  of  EAS 
from  resource  sharing.  Central  computer  integration  testing 
is  still  required. 

Fewer  total  mini’s  required  due  to  sharing  of  pool  of 
processors. 

Only  one  DEP  operating  system  development  is  required. 


Cost  Element  4. 1 


Experiment  Application  Software  Development 


Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

8.  Training 

(1)  Software  Development 

(A)  = ((Number  of  Statements)  (Cost/Statement)) 

Per  Flight  Per  Yr. 

Number  of  Statements  = GDC  Estimate  = #3  + #4 
Cost/Statement  = $45  (Code  and  Verification) 

(1)  Total  = ((#3  + f/4)  ($45))  Per  Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  This  Option 

(3)  Host  Computer  Time 

(A)  = ((Host  Time)  (Cost/Hr.  ))  Per  New  Flight  Per  Yr. 
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Host  Time  = {(#  Instructions)  Instructions/ 

Module))  (Krs.  /Module) 

= (#  of  Modules)  {Hrs.  /Module) 

Hrs,  /Module  = 18  Compiles/Module  @ 3 Mins.  / 
Compile  + 9 Functional  Simulations  @ 12  Mins,  / 

Run  + Data  Reduction  for  75%  of  Simulation  Runs 
@ 10  Mins,  Each. 

= (54  Mins,  ) + (108  Mins.  ) + (70  Mins.  ) = 3.  87  Hrs, 

Host  Cost/Hr.  = ((10%  Maintenance)  + (Operations) 

+ (Consumables)) 4"  2080  Hrs.  /Shift 

= $123. 22/Hr. 

\ 

(3)  Total  = ((3,  87)  {(#3  + #4)  -r  100)  ($123.  22))  Per  Yr. 

(4)  Simulation  Computer  Time 


(A)  = (#  of  Hrs.  /Module)  (Cost/Hr.  ) (#  of  Modules) 

# of  Hrs.  = 4 Simulations  at  60  Min.  /Simulation 
(Includes  Set  Up,  Runs,  and  Run  Evaluations) 

Cost/Hr.  = (10%  (Maintenance  (CDMS,  CID,  SIM. 

COMP.  ))  + Consumables )“+  (Operations))  2080  Hrs. 

= ($8)  + (0)  + ((2  X $40K)  4-  2080) 

= ($8)  + ($38.  46). 

= $46.  46/Hr. 

# of  Modules  = GDC  Estimate  = (#3  + #4) -7  100 

(4)  Total  = ({$46.  46)  ((#3  + #4)  4rl00)  (4  Hrs.  ))  Per  Yr. 

(5)  Host  Computer  Time  DEP  Software 


(5)  Total  = 0 for  This  Option 
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• (6)  Simulation  Computer  Time  DEP  Software 

(6)  Total  = 0 for  This  Option 

(7)  ' Travel 

(A)  = (Number  of  Man  Yrs.  ) (Travel  Cost/Man  Yr.  )/Yr, 

Number  of  Man  Yrs.  = Number  of  Man  Yrs,  Required 
as  Determined  by  Number  of  New  Instructions.  ■ 

Travel/Man  Yr.  = (Number  of  Trips)  (Cost  of  Ticket) 

+ (Number  of  Days)  (Cost  Day) 

Number  of  Trips  = 4 Per  Man/Yr. 

Cost  of  Ticket  = $150 

Cost/Day  = $IZ,  50  Per  Diem  + $12.  50  For  Car  = $25 
Number  of  Days  = 365 
Travel  = 4 ($150)  + (365)  (25) 

= $600  + $9,125  = $9,  725/Man  Yr, 

(7)  Total  = ((//16)  ($9,  725))/Yr. 

(8)  Training 

(A)  = (Number  of  Programmers)  (Cost/Programmer) 

Number  of  Programmers  = Number  of  Programmers 
Required  by  Number  of  New  Instructions 

Cost  of  Programmer  = Engineering  Estimate  $500/Man 

(8)  Total  = (//16)  ($500) 
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Cost  Element  4.  2 


Experiment  Application  Software  Maintenance 


Cost  Factors 

1.  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

(1)  Experiment  Unique  Software 

(A)  = (#  of  Statements)  (Rate  of  Change)  (Cost/ Statement) 

(Number  of  Statements)  (Rate  of  Change)  = #13 

Rate  of  Change  = Engineering  Estimate  Based  on 
Past  Programs  = 40%  for  1st  Re-Fly,  30%  for  2nd 
Re-Fly,  20%  for  3rd  Re-Fly,  10%  for  all  Subsequent 
Re-Flys. 

Cost/Statement  = $45  (See  4.1  for  Rationale) 

(1)  Total  = ((#13)  ($45))  Per  Yr. 

(2)  Experiment  Common  Software 

(2)  Total  = 0 for  This  Option 

(3)  Host  Computer  Time 

(A)  = (#  Modules)  (#  Hrs.  /Module)  (Cost/Hr.  ) 

# Modules  = #13  ^ 100 
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# Hrs,  /Module  = 3.  87  (See  4.1  for  Rationale) 

Cost/Hr.  = $123,  22  (See  4.  1 for  Rationale) 

(3)  Total  = ((#13  -T  100)  (3.  87)  ($123.  22))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = ((#  Modules)  (#  of  Hrs.  /Module)  (Cost/Hr.  )) 

Per  Yr. 

# Modules  = #13'Vl00 

# Hrs.  /Module  = 4 Hrs.  (See  4, 1 for  Rationale) 

Cost/Hr.  = $46.46  (See  4.1  for  Rationale) 

(4)  Total  = ((#13-^-100)  (4)  ($46.  46))  Per  Yr. 

(5)  Host  Computer  Tirne  DEP  Software 

(5)  Total  = 0 for  This  Option 

(6)  Simulation  Computer  Time  DEP  Software 
.(6)  Total  = 0 for  This  Option 

(7)  Travel 

(A)  = ((Number  of  Man  Yrs.  ) (Travel/ Cost/Man  Yr.  ))/ Yr. 

Number  of  Man  Yrs.  = Number  of  Man  Yrs.  Required 
as  Determined  by  Number  of  Instructions  to  be 
Maintained. 

Travel  = $9,  725  Man/Yr. 

(7)  Total  = (#17)  ($9,  725) 
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Cost  Element  4.  3 


EAS  Software  Integrated  Verification 


Cost  Element 

1.  Integrated  Verification 

2.  Host  Computer  Time 

3.  Simtilation  Computer  Time 

4.  Integrated  Verification  Simulation  Software 
(1)  (2)  (3)  & (4)  Total  = 0 for  This  Option 
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Cost  Element  4,  4 Preflight  Checkout  Software  Development 


Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Travel 

(1)  Software  Development 

(A)  = ((Number  of  HOL  Statements)  (Cost/Statement) 
Number  of  Statements  = #22 
Cost/Statements  = $30 

(1)  Total  = ((#22)  ($30))/Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  This  Option 

(3)  Host  Computer  Time 

(Host  Time)  (Cost/Hr.  ) Ref.  4.1  (3) 

(3.87)  (#  Modules)  ($123.22)  Per  Flight/ Yr. 

(3)  Total  = ((3.  87)  (#22  -r  100)  ($123.  22))  Per  Yr, 

(4)  Simulation  Computer  Time 

(A)  = (#  Hrs.  /Module)  (Cost/Hr.  ) (#  Modules) 

Ref.  4.1  (4) 

(4)  Total  = (($46;46)  (#22 100))  Per  Yr. 
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(5)  Travel 


(A)  S ((#  Man  Yrs.  ) ($9,  725))  Per  Yr. 

(5)  Total  = ((#22  4 833)  ($9.  725))  Per  Yr. 
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PREFLIGHT  SOFTWARE  SIZING  RATIONALE 


Saturn  History 

LVDC/DA  interface  signals  = 86 

LVDC/DA  # instructions  = 4,650 

average  # instructions /signal  = 54 

ATM  History 

ATMDC  interface  signals  - 275 

ATMDC  # instructions  = 7, 897 

average  f instructions  / signal  = 29 

Mission  8 of  Spacelab 

# interface  signals  = 81.  6 

# payload  elements  = 1. 3, 

average  -r  interface  signals  = 62.  77 

Assume  preflight  job  for  each  payload  element  is 
the  same  and  equivalent  to  Saturn  LVDC  = 4,  650 
instructions. 

4,650  • 

= 5 = 930  HOL  statements  at  a cost  of  $30/Statement, 
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Cost  Element  4.  5 Prefliglit  Checkout  Software  Maintenance 
Cost  Factors 

1.  Experiment  Unique  Software 
Z,  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simiilation  Computer  Time 

5.  Travel 

(1)  Experiment  Unique  Software 

(A)  = ({#  of  Statements)  (Change  Rate)  (Cost/Statement)) 

Number  of  statements  = (930)  {#  Payload  Elements/ Yr.  ) 
(Maintenance  Flights) 

Change  Rate  = 10%  for  Each  Flight 

Cost  Statement  = $30  Ref.  4.  4 (1) 

(1)  Total  = ((#23)  ($30))  Per  Yr. 

(2)  Experiment  Common  Software 

(2)  Total  = 0 (No  Common  C/O  Software)' 

(3)  Host  Computer  Time 

(A)  = (Host  Time)  (Cost/Hr.  ) 

(3)  Total  = ((#23  4 100)  (3.87)  ($123.22))  Ref.  4.2  (3) 

(4)  Simulation  Computer  Time 

(4)  Total  = ((#23  ~ 100)  (4)  ($46.46)  Ref.  4.2  (4) 
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(5) 


T ravel 


(A)  = (Number  of  Man  Yrs.  ) ($9,  725)/Yr. 
(5)  Total  = ({#23  4 833)  ($9.  725))  Per  Yr. 
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Cost  Element  4,  6 EA5  Dependent  STIL  Hardware  Modifi'ciiLtions- 
Cost  Factors 

1.  Host  Main  Memory 

2,  Remote  Job  Entry  (RJE) 

3.  Display  Terminals 

4,  Maintenance  Added  Hardware 

(!)  Host  Main  Memory 

(A)  = (GSA  Price)  (Memory  Size) 

(1)  Total  = 0 for  This  Option 

(2)  Remote  Job  Entry 

(A)  = (GSA  Price)  (#  RJE) 

(2)  Total  = 0 for  This  Option 

(3)  Display  Terminals 

(A)  = (GSA  Price)  (#  Terminals) 

GSA  Price  = $989 

# Terminals  = Engineering  Estimate  = 8 

(3)  Total  = ($989)  (8) 

(4)  Maintenance  Added  Hardware 
(A)  = GSA 

(4)  Total  = (($66)  (8))/Yr. 
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Cost  Element  4.  8 Experiment  Real-Time  Sim-glation  Software 

Development 

Cost  Factors 

1.  Software  Development 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  Software  Development 

(A)  = (rt  of  Statements)  (Cost/Statement) 

# of  Statements  = {1.  4K)  (Payload  Elements/ Yr.  ) 
(New  Flights) 

Cost/Statement  = $45  Due  to  Less  Documentation 
and  No  Integration 

(1)  Total  = ((#24)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 

Same  Formula  as  4. 1 (5) 

# of  Modules  = #24  -f  100 

(2)  Total  = ((1.4)  (#24  ^ 100}  ($123.22)}  Per  Yr. 

(3)  Simulation  Computer  Time 
Same  Formula  as  4.1  (6) 

# Modules  = #24  -/■  100 

(3)  Total  = ((7)  (#24  ($46.46))  Per  Yr. 

(4)  Travel 

(A)  = ({#  Man  Yrs.)  ($9,725))  Per  Yr. 

(4)  Total  = ((#24  -f-  833)  ($9,  725))  Per  Yr. 
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Rationale  for  Simulation  Software  Required  for  Payload  Elements 


Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simulation  Software. 

Engineering  Estimate  that  21K  Table  Words  Equates  to  Approximately 
1/3  X 21K  = 7K  Machine  Language  Instructions. 

7K  5 = 1.  4K  HOL  Statements 

1.  4K  X $45/Statement  = $63K/ Payload  Element 
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Cost  Element  4,  9 


Experiment  Real-Time  Simulation  Software 
Maintenance 


Cost  Factors 

1.  Maintenance 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  Maintenance 

(A)  = (#  of  Statements)  (Change  Kate)  (Cost/ Statement) 
{§  of  Statements)  (Change  Rate)  = #2  5 

Change  Rate  = Engineering  Estimate  = 10%/Flight 

Cost/Statement  = $45  Same  as  4,  8 (1)  (3) 

(1)  Total  = ((#25)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 

(A)  = 10%  of  4.1  (5)  4.  8 (2) 

(2)  Total  = {(1.  4)' (#25  -f  100)  ($123.22))  Per  Yr. 

(3)  Simulation  Computer  Time 
(A)  = 10%  of  4. 1 (6)  4.  8 (3) 

(3)  Total  = ((7)  (#25  100)  ($46.46))  Per  Yr. 

(4)  Travel 

(A)  = ((#  Man-  Yrs.  ) ($9,  725))  Per  Yr. 

(4)  Total  = ((#25  ‘t-833)  ($9,  725))  Per  Yr. 
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Cost  Element  5.1  Experiment  Processor  Acquisition 
Cost  Factors 

1.  Processor  Hardware  (I/O  Included) 

2.  Development  and  Qualification 

3.  Special  Test  Equipment 

(1)  Processor  Hardware  (I/O  Included) 

((#  of  Processors)  (Cost/Processor)) 

# of  Processors  = #34 
Cost/Processor  = $46K 

(1)  Total  = ((#34)  ($46K))  Per  Yr. 

(2)  Development  and  Qualification 

((#  of  Qualification)  (Cost/Qualification)  Per  Yr. 

(2)  Total  = (1)  ($250.  3K)  1 Time  Cost 

(3)  Special  Test  Equipment 
Engineering  Estimate  = $6K/Unit 
(#  Units)  ($5K)  Per  Yr. 

(3)  Total  = ((#34)  ($5K))  Per  Yr. 
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GROUND  RULES  FOR  DEDICATED  EXPERIMENT  PROCESSOR 


I.  Central  Experiment  Computer  Capacity  = (Speed)  and 
(Memory) 

Speed  = (500K  Adds  per  Second)  X 65% 

(A)  = 325  KADS 

500  KADS  = CII  Specifications 

65%  = 100%  - (15%  Overhead)  - (20%  Contingency) 

Memory  = (Total  Capacity)  - (Contingency)  - (Operating  System) 

Total  Capacity  = 64K  CII  Specification 

Contingency  = 30%  Engineering  Estimate 

-Note:  Low  compared  to  industry  estimates  of  (50  - 100%) 
Operating  System  2 OK  ESA  Estimate  of  Memory  Requirement 

(A)  = 64K  - 19.  2K  - 20K 
=*  24,  8K  Available  for  EAS 

II,  When  a new  payload  exceeds  central  computer  capacity,  a 
DEP  will  be  selected  for  that  element  that  has  the  greatest 
capacity  requirem_ent.  Each  element  having'this  require- 
ment will  be  assigned  a different  DEP,  except  the  case  where 

■ one  DEP  is  used  on  multiple  missions. 

ni.  Assume  all  Spacelab's  Review  Item  Disposition  (RID’s)  for 
CDMS  modifications  are  incorporated  for  mass  memory, 
data  bus,  etc. 

IV.  Two  classes  of  DEP's  were  considered: 

1)  Micro  Processor 

2)  Mini  Processor 

Note:  Only  1 DEP  will  be  specified 
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V. 


Assume  any  non-standard  DEP^s  selected  will  have  support 
software  that  is  executable  on  STIL  simulation  computer. 

VI,  For  any  mission,  assume  that  the  required  number  of  data 
bus  RAU's  can  be  provided. 

Vn.  Number  of  processors  = determined  by  applying  "Ground 
Rules  for  DEP"-  to  GDC  provided  software. 

Cost/processor  = determined  by:  processor  class,  con- 
figuration. 

((Processor  hardware)  + (Qualification)  + (Special  I/O  (RAU 
equivalent)  + (Special  Test  Eqtdpment)  + (Peripherals^^  + 
(Peripherals  Qualification) . 

Each  element  will  be  determined  according  to  selected 
processor  class  and  configuration. 
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Cost  Element  5.2  Experiment  Processor  Maintenance 


Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Re~Furbishment 

(1)  ■ Maintenance 

(A)  = 8%  of  DEP  Purchase  Price/Yr,  for  Each  Year 
Used 

(1)  Total  = {(8%  ($46K)  (#36))  Per  Yr. 

(2)  Distribution 

(2)  Total  = {($500)  (#36))  Per  Yr. 

(3)  Re-Furbishment 


(A)  = ((Number  of  DEP's)  (Cost/Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr. 

Number  of  DEP’s  = Determined  from  Mission  Model 
Requirements  ^ . . , . - - - 

(3)  Total  = Cost/Unit  for  Re-Furbishment  = 0 Assumes 
DEP's  will  Meet  Spacelab  Lifetime  Requirements 
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Cost  Element  5.  3 PEP  Software 
Cost  Factors 

1.  Operating  System  Development 

2.  Support  Software  Development 

(1)  Operating  System  Development 

(A)  = ((Number  of  Instructions)  (Cost  Per  Instruction)) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M&S  Study) 

Cost  Per  Instruction  = $100  Assembly  Language 

(1)  Total  = (4K)  ($100)  = $400K  1 Time  Cost 

(2)  Support  Software  Development 

(A)  = (Vendor  Lease)  or  ((Number  of  Statement) 

(Cost  Per  Statement) 

Assume  Vendor  Lease  - $25K  For  Cross  Assembler 

25K  For  Cross  Compiler 
$50K  (Engineering  Estimate) 

(2)  Total  = $50K  1 Time  Cost 
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Cost  Element  5.  4 PEP  Software  Maintenance  and  Distribution 
Cost  Factors 

1.  Maintenance 

2.  Distribution 

(1)  Maintenance 

(A)  = {(Number  of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement)) 

Number  of  Statements  = 4,  OK  Operating  System 

2.4K  Cross  Assembler 
9.  OK  Cross  Compiler 
15,  4K  (Engineering  Estimate) 

Dine  #27  = # of  DEP's  Used/Yr. 

Rate  of  Change  = 5%  Per  Yr.  When  Used  - 
(Engineering  Estimate) 

Cost  Per  Statement  = $45 

(1)  Total  = ((5%)  ($45)  (15.  4K))  Per  Yr, 

(2)  Distribution 


(A)  = ((Cost/Distribution)  (#  Distributions))  Per  Yr, 
(2)  Total  = (($60)  (#35))  Per  Yr. 

Cost  Elements  6,1,  6.  2,  6.  3,  and  6.  4 - Real~Time  Simulation  Test 
Set  (Not  Required  for  this  Option  - Use  STIL) 
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SECTION  8 


8.2 


Option  IIB2A  - Distributed  Standard  Mini  Central 
Software  Development  by  PI  Local 

Cost  Data 
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OPTION  II  B2A 
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. OPTION  n-  B-  ^ TOTAL  COST  . PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.1 

• 

312. 20 

932.69 

513.05 

73.  12 

4.2 

0 

213.62 

281.  59 

503. 91 

4.  3 

0 

0 

0 

0 

• 4.4 

628.  89 

224.60 

673.  80 

179.68 

4.5 

0 

62.89 

27.  30 

107.  81 

4.6 

* 

400. 91 

. 53 

.53 

. 53 

4.7 

• 4.8 

1208. 37 

431. 57 

1294. 70 

346.25 

4.9 

0 

120. 83 

61. 79 

207. 16 

5.1 

■ 

1234. 30 

204. 00 

102. OO 

51.  00 

510.00 

5.2 

58.  52 

69.24 

85.60 

78.60 

5.3 

450. 00 

0 

0 

0 

5.4 

35.  35 

34.96 

35.85 

35.  15 

6.1 

6.  2 

6.3 

6.4 

7.  . 

• 

, 

TOTAL 

1234. 30 

3298. 24 

2192. 92 

3016.  21 

2041.  21 

ESCALATED  TOTAL 

1617, 92 

4625. 95 

3290.  98 

4841.  77 

3507.18  1 

EF-One  Time  Form  1 (March  25,  1976) 
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nPTinN  1I.B.2A TOTAL  COST  PAGE OF 


COST  ELEMENT 

FY84 

. 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  1 

232. 30 

0 

309.00 

271. 09 

55.44 

91.47 

0 

0 

4,2 

338. 51 

493.41 

251.45 

364. 29 

356. 13 

372.  99 

498.82 

458. 10 

4.3 

0 

0 

0 

0 

0 

0 

0 

0 

■ 4.4 

89.84 

0 

134,75 

134.75 

44.  92 

44.92 

0 

0 

4.5 

121.29 

197.64 

134.75 

224.60 

175.  19 

238.07 

242. 51 

287.  17 

4.6 

0.53 

0.  53 

0.  53 

0.53 

0.  53 

0.53 

0.53 

0.53 

4.7 

4.8 

172.63 

0 

258.94 

258. 94 

86.  31 

86.  31 

0 

0 

4.  9 

233.05 

379.77 

258.94 

431.  57 

336.63 

457.46 

466. 09 

552.  41 

5.  1 

0 

0 

0 

0 

0 

0 

0 

0 

5.2 

82.78 

130.44 

85.  10 

127.76 

87.78 

128. 44 

106. 54 

129.  12 

5.  3 

0 

0 

0 

0 

0 

0 

0 

0 

5.4 

35.20 

35.  55 

35.80 

35.65 

35.  70 

35.  35 

35.  00 

35.  05 

6.  1 

6.  2 

6.  3 

6.4 

7. 

TOTAL 

1306. 13 

1237. 34 

1469.26 

1849. 18 

1178.63 

1455. 54 

1349,  49 

1462.  38 

ESCALATED  TOTAL 

2401.27 

2434.03 

3092.57 

4164.  71 

2840,31 

3753. 16 

3723.  28 

4317,13 

TOTAL  COST 

23,089. 

83 

ESCALATED  TOTAL  COST 

44,610.26 

k-Ar  4 C-.  L..  . _ 

• AVERAGE  COST  PER  FLIGHT- 

nPTinM  11.B.2A TOTALMANPOWER  PAGE .OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4. 1 

, 

4.5 

13.  1 

7.5 

1.  1 

4.2 

A 

0 

3.0 

4.0 

7.2 

4.3 

0 

0 

0 

0 

4.4 

7,8 

2.  8 

8.4 

2.  2 

4.5 

0 

0.8 

0.  3 

1.  3 

4, 6 

4.7 

4.8 

17.6 

6.3 

18.9 

5.  0 

4.9 

1.8 

0.  8 

3.  0 

5.  1 

5.2 

1.2 

1.4 

1.7 

1.6 

5.3 

8.0 

0 

0 

0 

0 

5.4 

0.  7 

0.7 

0.  7 

0,7 

6.  1 

6.2 

6.3 

6. 4 

7. 

' 

- 

• 

TOTAL  MANPOWER 

8.0 

31.  8 

29.9 

42.  3 

ZZ*  1 

EF-()n«  Tinte  Form  6 mirrji  ZS,  1976) 
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OPTIOM  n.B.zA ^ TOTAL  MANPOWER  PAGE ^OFr^ 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

.. 

FY88 

FY89 

FY90 

FY91  . 

4.  1 

3.5 

0 

4.7 

4.  1 

0.  8 

1.  4 

0 

0 

4.2 

4.8 

7.0 

3.6 

5.2 

5.  1 

5.3 

7.  1 

6.  5 

4.3 

0 

0 

0 

0 

0 

0 

0 

0 

4.  4 

1.  1 

0 

1.7 

1.7 

0.  6 

0.6 

0 

0 

4.5 

4.6 

4.7 

1.5 

2.5 

1.7 

2.  8 

2.  2 

3.0 

3,0 

3.6 

4,8 

2.5 

0 

3.  8 

3.8 

1.  3 

1.  3 

0 

0 

4.9 

3.4 

5.5 

3.8 

6.  3 

4.9 

6.7 

6.8 

8.  1 

B.l 

5.2 

1.7 

2.  6 

1,7 

2.6 

1.  8 

2.6 

2.  1 

2.6 

. 5. 3 

0 

0 

0 

0 

0 

0 

0 

0 

5.4 

6. 1 
6,2 

6.  3 

6.4 

7. 

0.7 

0.  7 

0.  7 

0.7 

0.7 

0.7 

0.7 

0.7 

TOTAL  MANPOWER 

19.2 

18.  3 

21.7 

27.  2 

17.4 

21.  6 

19.7 

21.  5 

JU. — ■;  T<;  _ 19 


nPTinM  1I.B.2A ^ ELEMENT  COST  , PAGE _OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

4. 1 Experiment 
Application 
Software 
Development 

• 

• 

• 

(1)  Software 

Development 

• 

222.3 

656.82 

372,69 

55.  80 

(2)  Common  Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

23.  56 

69.60 

39.49 

5.91 

(4)  Simulation 

Computer  Time 

9.  18 

27.  13 

15.  39 

2,  30 

(5)  Host  Computer 

Time,  DEP  Soft- 
ware 

0 

0 

0 

0 

(6)  Simulation  Com- 
puter Time 
DEP  Software 

■■ 

0 

0 

0 

0 

(7)  Travel 

54.  36 

170. 38 

81.  30 

8.  66 

(8)  Training 

2.  80 

8.76 

4.  18 

0.45 

LABOR  COST 

222. 30 

656.  82 

372.69 

55.  80 

MANPOWER 

4.5 

13.  1 

7.  5 

1.  1 

TOTAL  COST 

312.  20 

932.69 

513. 05 

73.12  1 

EF“One  Tiinu  Form  3 (March  25,  J976) 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87, 

FY88 

FY89 

FY90 

FY91 

4.  1 

Experiment 

Application 

Software 

Development 

(1) 

Software 

Development 

177. 17 

0 

233. 24 

203.67 

39.  06 

69.75 

0 

0 

(2) 

Common  Software 

0 

0 

0 

0 

0 

0 

0 

0 

{3) 

Host  Computer 
Time 

18.77 

0 

24.  71 

f 

21.  58 

4.  14 

7.  39 

0 

0 

(4) 

Simulation 
Computer  Time 

7.32 

0 

9.63 

8.41 

1.  61 

2.  88 

0 

0 

(5) 

Host  Computer 
Time,  DEP  Soft- 
ware 

0 

0 

0 

0 

0 

0 

0 

0 

(6) 

Simulation  Com- 
puter-Time 
DEP  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(7) 

Travel 

27.62 

0 

39.  39 

35.79 

10.  11 

.10.89 

0 

0 

(8) 

Training 

1.42 

0 

2.  03 

j 

1 

i 

1.  84 

0.  52 

0.  56 
. 

0 

0 

LABOR  COST 

177. 17 

0 

1 

! 233.  24 

203.67 

39.  06 

69.75 

0 

0 

MANPOWER 

3.  5 

0 

i 

4.7 

4.  1 

0.  8 

1.  4 

0 

0 

TOTAL  COST 

232. 30 

0 

. 309.00 

271.09 

55.  44 

91.47 

0 

0 

EF-One  Tjinc  I’ori'i  ft  (M*ro(t  25 . 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  2 Experiment 
Application 
Software 
Maintenance 

(1)  Experiment  Unique 
Software 

0 

151.70 

199.94 

358.  02 

(2)  Experiment 

Common  Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

16.  21 

21.46 

38.  15 

(4)  Simulation  Com- 
puter Time 

0 

6.  32 

8.  36 

14.  87 

(5)  Host  Computer 
Time,  DEP  Soft- 
ware 

0 

0 

0 

0 

(6)  Simulation  Com- 
puter Time, 

DEP  Software 

0 

0 

0 

0 

(7)  Travel 

0 

39.39 

51.  83 

92.  87 

, LABOR  COST 

0 

151,70 

199. 94 

358. 02 

MANPOWER 

0 

3.0 

4.0 

7.  2 

TOTAL  COST 

. 

0 

213.62 

281.  59 

503.  91  1 

BF-One  Tlnw  Form  1 (March  25,  197 f>) 
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COST  ELEMENT 

FY84 

■^1 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

.11. 

4.2  Experiment 
Application 
Software 
Maintenance 

i 

(1)  Experiment  Unique 
Software 

240.48 

350.68  ' 

178. 61 

258. 75 

252.  81 

265. 14 

354.47 

325. 31 

(2)  Experiment 

Common  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

25.75 

37.20 

19.07 

27.  66 

27.  18 

28.  13 

37.67 

34.  81 

(4)  Simulation  Com- 
puter Time 

10.04 

14.  50 

7.43 

10.  78 

10.  59 

10.  96 

14.68 

13.  57 

(5)  Host  Computer 
Time,  DEP  Soft- 
ware 

0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation  Com- 
puter Time, 

DEP  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(7)  Travel 

62.24 

91.03 

46.29 

67.  10 

65.  55 

68.76 

92.  00 

84.  41 

LABOR  COST 

240.48 

350.68 

178.61 

258. 75 

252. 81 

265. 14 

354. 47 

325. 31 

MANPOWER 

4.8 

7.0 

3.6 

5.  2 

5.  1 

5.3 

7.  1 

6.  5 

|||[|Q|2||Q|Q|[||| 

IIIIIQyyi 

493.41 

251.45 

364. 29 

356. 13 

372. 99 

498. 82 

458.  10 

COST  ELEMENT 


4,3  E AS  Software 
Integrated 
Verification 

(1)  Integrated 
Verification 

(2)  Host  Computer 
Time 

(3)  Simulation  Com- 
puter Time 

(4)  Integrated  Veri- 
fication Simulation 
Software 


FY76 


FY77 


FY78 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-One  Timn  T /’M.-irrli  O’i 


ELEMENT  COST  PAGE OF 


FY80 

I FY81 

FY82 

FY83 

0 

0 

0 

0 

0 

0 

0 

• 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

158 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  3 EAS  Software 
Integrated 
Verification 

(1)  Integrated 
Verification 

0 

b 

0 

0 

0 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Simulation  Com- 
puter Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Integrated  Veri- 
fication Simulation 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

FF“Oni‘  'I'ii'it’  l'ori>>  4 fM.T''l» 


nPTinw  H.B.2A ELEMENT  COST  PAGE _0F 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  I 

4. 4 Preflight . 
Checkout 
Software 
Development 

(1)  Software  Develop- 
ment 

(2)  Common  Software 

(3)  Host  Computer 
Time 

(4)  Simulation 
Computer  Time 

(5)  Travel 

f 

390.60 

0 

62.09 
24.  20 
152. 00 

139.  50 
0 

22.  17 
8.64 
54.29 

418.50 

0 

66.  52 
25.  92 
162. 86 

111.60 

0 

17.  74 
6.91 
43.  43 

LABOR  COST 

390.60 

139. 50 

418. 50 

111.60 

MANPOWER 

7.8 

2.  8 

8.4 

2.2 

TOTAL  COST 

628. 89 

224. 60 

673. 80 

179.68 

EF-One  Time  Form  3 (March  23, 


fiPTION  II.P.2A  ■■ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4,4  Prefliglit 
Checkout 
Software 
Development 

' 

(1)  Software  Develop- 
ment 

55.80 

0 

83.  70 

83.70 

27.  90 

27.90 

0 

0 

(2)  Common  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

8,87 

0 

13.  30 

13.30 

' 

4.43 

4.43 

0 

0 

(4)  Simulation 

Computer  Time 

3.46 

0 

5.  18 

5.  18 

1.  73 

1.73 

0 

0 

(5)  Travel 

21.71 

0 

« 

32.  57 

32.  57 

10.  86 

10.86 

0 

0 

LABOR  COST 

55.80 

0 

83.70 

83.  70 

27.  90 

27.  90 

0 

0 

MANPOWER 

1.  1 

0 

1.7 

1.  7 

0.6 

0.  6 

0 

0 

TOTAL  COST 

89.84 

0 

134.75 

134.75 

44.  92 

■MM 

■E3E9 

0 

0 

EF”()iin  Tiiiip  Form  (\  ^Mnrrli  ?5, 


nPTlOM  1I.B.2A ELEMENT  COST  PAGE _OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  5 Preflight 
Checkout 
Software 
Maintenance 

■ > 

(1)  Experiment 

Unique  Software 

0 

39.  06 

16.  74 

66. 96 

(2)  Experiment 

Common  Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

6.  21 

2.66 

10.64 

(4)  Simulation  Com- 
puter Time 

0 

2.42 

1.04 

4.  15 

(5)  Travel 

' 

0 

15.  20 

6.86 

26.06 

LABOR  COST 

0 

39.06 

16.74 

66.96 

MANPOWER 

0 

0.8 

0.  3 

1.  3 

TOTAL  COST 

0 

62,89 

27.  30 

107. 81 

EF-One  Time  Form  3 CMarch  25,  1.976) 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  5 Preflight 
Checkout 
Software 
Maintenance 

(1)  Ebcperimenl 

Unique  Software 

75.33 

122.76  . 

83.70 

139.50 

108.81 

147,81 

150.66 

178. 56 

(2)  Experiment 

Common  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

11.97 

19.  51 

13.  30 

22.  17 

17.  30 

23.  60 

23.  95 

28.  38 

(4)  Simulation  Com- 
, puter  Time 

4.67 

7.60 

5.  18 

8.  64 

6.  74 

9.  16 

9.  33 

11.  06 

(5)  Travel 

29.32 

47.  77 

32.  57 

54,  29 

42.  34 

57.  54 

58.63 

69.  17 

LABOR  COST 

75.33 

122.76 

83.70 

139. 50 

108.81 

147.87 

150.66 

178. 56 

MANPOWER 

1.5 

2.  5 

1.7 

2.8 

2.  2 

3.  0 

3.0 

3.  6 

TOTAL  COST 

121.29 

197.64 

134.75 

224.60 

175. 19 

238.07 

242. 57 

, 287. 17 

BF-0,te  ri<m;  Fom'/i  rMnrH.  PS, 


OPTIOM  11.B.2A ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.6  EAS  Dependent 
STIL.  Hardware 
Supplement- 

(1)  Host  Main  Memory 

393. 00 

0 

0 

0 

(2)  Remote  Job  Entry 

0 

0 

0 

0 

(3)  Display  Terminals 

7.91 

0 

0 

0 

(4)  Maintenance 

0 

0.53 

0.  53 

0.  53 

(5)  Telecommunica- 
tions 

. 

0 

0 

0 

0 

No  Manpower 
Associated  with  this 
Cost  Element. 

LABOR  COST 

MANPOWER 

TOTAL  COST 

t 

400.  91 

0.  53 

0.53 

0.  53 

EF~Oiie  Time  Fonn  3 (March  2'>,  T97fi) 


OPTION  I1.B.2A 
COST  ELEMENT 


FY84 


FY85 


FY86 


4.  6 EAS  Dependent 
STIL  Hardware 
Supplement 

(1)  Host  Main  Memory  0 0 0 

(2)  Remote  Job  Entry  0 0 0 

(3)  Display  Terminals  0 O'  0 

(4)  Maintenance  0.53  0.53  0,  53 

(5)  Telecommunica-  0 0 0 

tions 


No  Manpower 
Associated  with  this 
Cost  Element. ' 

LABOR  COST 
MANPOWER 

0.53  0.  53  0.53 


TOTAL  COST 


Tihip  Torm  /| 


nPTtQN_.  iLi3.  2A ELEMENT  COST  PAGE OF^ 


COST  ELEMENT 

FY76 

FY77 

- FY78 

FY79 

FY80 

FY81 

FY82 

FY83. 

4.8  .Experiment 
Real  Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

882. 00 

315.  00 

945.00 

252.00 

(2)  Host  Computer 
Time 

33.81 

12.08 

36.  23 

9.66 

(3)  Simulation 

Computer  Time 

63.  74 

22.  77 

68.  30 

18.  21 

(4)  Travel 

228. 82 

81.  72 

245.  17 

65.  38 

LABOR  COST 

882, 00 

315.00 

945.  00 

252. 00 

MANPOWER 

17.6 

6.3 

18.  9 

5.  0 

TOTAL  COST 

1208. 37 

431.  57 

1294. 70 

345. 25 

EF-One  'I'l'me  Form  T fM.irrlj  i’S  . 1076') 


fiPTION  it.E.zA ^ • element  COST  PAGE  OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.8  Experiment 
Real  Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

126. 00 

0 

t 

\ 

189.00 

189.00 

63.00 

63.00 

0 

0 

(2)  Host  Computer 

4.83 

0 

7,25 

7.  25 

2.42 

2.  42 

0 

0 

Time 

(3)  Simulation 

Computer  Time 

9,  11 

0 

13.66 

1 3,  66 

4.  55 

4.  55 

0 

0 

(4)  Travel 

32.69 

0 

49.03 

49.  03 

16.  34 

16.  34 

0 

0 

LABOR  COST 

126.00 

0 

189.00 

189. 00 

63.  00 

63.00 

0 

0 

MANPOWER 

2.5 

0 

3.8 

3.  8 

1.  3 

1.3 

0 

0 

TOTAL  COST 

172.63 

0 

258.94 

258.94 

86.  31 

86.  31 

0 

0 

KF-V),u.  Tfi.iT'  r.in>i  .'i 


nPTinM  rr  B 2A ELEMENT  COST  PAGE  - OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  9 Experiment 
Real  Time 
Simulation. 
Software 
Maintenance 

(1)  Maintenance 

(?.)  Host  Computer 
Time 

(3)  Simulation 
Computer  Time 

(4)  Travel 

0 

0 

0 

0 

88.20 
3.  38 

6.  37 

22.  88 

37.80 

1.45 

2,  73 

9.  81 

• 151.20 
5.80 

10.  93 

39.  23 

LABOR  COST 

0 

88.  20 

37.  80 

151. 20 

MANPOWER 

• 

- 

0. 

1.  8 

0.8 

3.  0 

TOTAL  COST 

0 

120. 83 

51.  79 

207.  16  I 

OPTION  1I.D.2A  ■ ■ ELEMENT  COST  PAGE  OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.9  Experiment 
Real  Time 
Simulation 
Software 
Maintenance 

(1)  Maintenance 

(2)  Host  Computer 
Time 

(3)  Simulation 
Computer  Time 

(4)  Travel 

170. 10 
6.  52 

12.  30 

44.13 

277.20 

10.63 

20.03 

71.91 

189. 00 
7.25 

13.66 

49.03 

316’.  00 
12.08 

22.  77 

81.  72 

245.  70 
9.42 

17.  76 

63.  76 

333. 90 
12.  8 

24.  13 

86.63 

340. 20 
13.  04 

24.  59 

88.  26 

403. 20 
15,  46 

29.  14 

104.61 

LABOR  COST 

170. 10 

277.20 

189.00 

315. 00 

245.  70 

333. 90 

340. 20 

403. 20 

MANPOWER 

3.4 

. , 5.5 

3.  8 

6.  3 

4.9 

6.7 

6.  8 

8.  1 

TOTAL  COST 

233.05 

379.77 

258. 94 

431. 57 

336. 63 

457.  46 

466.  09 

552. 41 

RP-Oni,*  Time*  Form  !\  fM<irrh  107*^^ 


OPTION, 


II.  B.ZA 


COST  ELEMENT 


5,  1 IDxperiment 
Processor 
Acquisition 

(1)  Processor 
Hardware 

(Z)  Qualification 

(3)  Special  Test 
Equipment  * 


No  Manpower 
Associated  with  this 
Cost  Element. 

LABOR  COST 
MANPOWER 
TOTAL  COST 


EF-One  Tinw  Form  3 fMarch  25.  19761 


ELEMENT  COST  ^ PAGE ^OF 


FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

644. 00 

184.  00 

92.00 

46.00 

460. 00 

520. 30 
70.00 

20.  00 

10.00 

5.  00 

50.  00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1234. 30 

204.00 

102.00 

51.  00 

510.  00 

170 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.  1 Experiment 
Processor 
Acquisition 

(1)  Pz'ocessor 
Hardware 

0- 

0 

0 

0 

0 

0 

0 

0 

(2)  Qualification 

(3)  Special  Test 
Equipment 

0 

0 

0 

0 

0 

0 

0 

0 

No  Manpower 
Associated  with  this 
Cost  Element. 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

KF-On«  Time  Form  h CM/irc-Ii  ?*j , 


OPTIOM  1I.B.2A ELEMENT  COST  PAGE 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5. 2 Experiment 
Processor 
Maintenance 

(1)  Maintenance 

51.  52 

66.24 

73.60 

73.60 

(2)  Distribution 

7.00 

3.00 

12.  00 

5.  00 

(3)  Refurbishment 

' 

0 

0 

0 

0 

LABOR  COST 

58.  52 

69.24 

85.  60 

78.  60 

MANPOWER 

1.2 

1.4 

1.  7 

1.6 

TOTAL  COST 

58.  52 

69.  24 

85.60 

78.60 

EF-One  Time  Form  3 rMarch  25.  1076') 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.2  Experiment 
Processor 
Maintenance 

(1)  Maintenance 

77.28 

121.44 

73.60 

117.76 

77.28 

121.44 

103. 04 

125.  12 

(2)  Distribution 

5.50 

9.00 

11. 50 

10.  00 

10.  50 

7.00 

3.  50 

4.  00 

(3)  Refurbishment 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

82.78 

130.44 

85.  10 

127.76 

87.  78 

128.44 

106. 54 

129.  12 

MANPOWER 

1.7 

2.6 

1.7 

2.6 

1.  8 

2.6 

2.  1 

2.6 

TOTAL  COST 

82-.  78 

130.44 

85.  10 

127.76 

87.78 

128.44 

106. 44 

129.  12 

KF-(>i)e  TiimJ  ’Form  h (H.'irrh  1976) 
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OPTION  I1.B.2A ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.3  DEP  Software 
Development  & 
Procurement" 

(1)  Operating  System 
Development 

400.00 

0 

0 

0 

0 

(2)  Support  Software 
Procurement 

50,00 

0 

0 

0 

0 

* 

LABOR  COST 

400.00 

0 

0 

0 

0 

■ MANPOWER 

8.0 

0 

0 

0 

0 

TOTAL  COST 

450.00 

0 

0 

0 

0 

EF-One  Time  Form  3 (■^fnrch  ?■>.  1975) 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

S.3  DEP  Software 
Development  & 
Procurement 

(1)  Operating  System 
Development 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Support  Software 
Procurement 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

^1’? !!»»■»  Fnr*n>  /i  ^Min*t*ll 


iiiL 


nPTIOM  II.B.ZA ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

5.  4 DEP  Software 
Maintenance  & 
Distribution 

( 1 ) M aintenanc  e 

34.  65 

34.65 

34.65 

34.  65 

(Z)  Distribution 

0.  70 

0.30 

1.  20 

0.  50 

LABOR  COST 

35.  35 

34.  95 

35.85 

35.  15 

MANPOWER 

0.7 

0.7 

0.7 

0.  7 

TOTAL  COST 

35.  35 

34,  95 

35.  85 

35.  15 

EF-One  Time  Form  3 (Morch  35.  1'37r>) 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.4  DEP  Software 
Maintenance  8r 
Distribution 

(1)  Maintenance 

34.65 

34.65 

34.65 

34.65 

34.65 

34.65 

34.65 

34.65 

(2)  Distribution 

0.55 

0.90 

1.  15 

1.00 

1.05 

0.70 

0.  35 

0.  40 

LABOR  COST 

35,20 

35,55 

35.80 

35.65 

35.  70 

35.  35 

35.  00 

35.  05 

MANPOWER 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

TOTAL  COST 

35.  20 

35.  55 

35.80 

35.65 

35.70 

35.  35 

35.  00 

35.  05 
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SECTION  9 


Option  ITB2B  - Distributed  Standard  Mini,  Central 
Software  Development  by  PI  Remote 


9- 1 Costing  Method 
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ASSUMPTIONS 


o All  experiment  application  dependent  software  will  be 

implemented  in  DEP’s. 

o STI'L  facility  used  for  all  EAS  software  development. 

o PI  develops  EAS  requirements  analysis,  coding  and 

functional  simulation  through  a remote  terminal  to 
the  STIL. 

o PI  travels  to  STIL  for  real-time  EAS  checkout  and  integration. 

o DEP  is  available  at  Level  4 checkout  area. 

o Common  library  evolvement  is  not  possible  due  to 

independent  PI  software  development, 

o Only  one  mini  development/qualification  is  required. 

o Only  one  RTSTS  is  required  and  located  at  STIL. 

o No  PI/ PI  integration  required  to  independence  of 

resource  sharing.  Central  computer  integration 
testing  is  still  required, 

o Fewer  total  mini's  are  required  due  to  sharing  of  a pool 

of  processors. 

o Only  one  DEP  operating  system  development  is  required. 
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Cost  Element  4.1  Experiment  Application  Software  Development 
Cost  Factors 

1.  Software  Development 

2 . Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5 . Host  Computer  Time  DEP  Software 

6 . Simulation  Computer  Time  DEP  Software 

7 . Travel 

8 . Training 

(1)  Software  Development 

(A)  = ((Number  of  Statements)  (Cost/Statement) 

Per  Flight  Per  Yr. 

Number  of  Statements  = GDC  Estimate  = (#3  + #4) 

Cost/Statement  = $45  (Reauirements , Code  and 
Verification)  $15  Per  Statement  is  Applied  to  In- 
tegrated Verification  (See  4,  3,  (1))' 

(1)  Total  = ((#3  + #4)  ($45))  Per  Yr. 

r 

(2)  Common  Software 

(2)  Total  0 for  this  Option 

(3)  Host  Computer  Time 

(A)  =«  ((Host  Time)  (Cost/Hr))  Per  New  Flight  Per  Yr, 
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Host  Time  = ((#  Instructions)  (#  Instructions/ 

Module))  (Hrs/Module) 

= (#  of  Modules)  (Hrs/Module) 

Hrs/Module  = 18  Compiles/Module  @ 3 Mins/ 

Compile  + 9 Functional  Simulations  @12  Mins/ 

Run  + Data  Reduction  for  75%  of  Simulation  Runs 
@ 10  Min  Each. 

(54  Mins)  + (108  Mins)  + (70  Mins)  - 3.87  Hrs/ 

Module  Cost/Hr  = $123.22  Ref.  4.1  (2)  Option  lAl 

(1)  Total  = (3.87  Hrs/Module)  (#  Modules)  ($123. 22/Hr.) 

= (3.87  (#3  + #4)>f  100)  ($123.22)  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = (#  of  Hrs/Module)  (Cost  Hr)  (#  of  Modules) 

# of  Hrs  = 4 Simulations  at  60  Min/Simulation 
(Includes  Set  Up,  Runs  and  Run  Evaluations) 

Cost/Hr  - 10%  (Maintenance  (CDMS,  CID,  SIM  COMP)) 

+ Consumables)+(Operations))-P2080  Hrs. 

= ($8)  = (0)  + ((2  X $40K)4-2080) 

= ($8)  + ($38.46).  

= $46. 4 6/Hr. 

# of  Modules  = (#3  + #4)t-100 

(4)  Total  = (($46.46)  (#3  +#4)4100  (4  Hrs))  Per  Yr. 

(5)  Host  Computer  Time  PEP  Software 

(A)  = ((Host  Time/Moduie)  (#  Modules)  (Cost/Hr)) 

Per  Flight/Yr. 

Host  Time  = (#  Modules)  (Time  Module) 
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Time/Module  = 18  Compiles/Module  @ 3 Mins/Com- 
pile  + 3 Data  Reductions  Runs/Module  @ 10  Mins  Run 

+ 84  Mins/Module 

Cost/Hr  = $123.22  (Same  as  4.1  (3)) 

(5) '  Total  = 0 for  this  Option 

(6)  Simulation  Computer  Time  PEP  Software 

(A)  = ((#  of  Hrs)  (Cost/Hr))  (#  of  Modules)) 

Per  Fiight/Yr. 

# of  Hrs  = 7 Simulations  at  60  Mins/Simulation 
(Includes  Set  Up,  etc.) 

9 Functional  Simulations  = 3 Real-Time  Simulations . 
Assume  No  Functional  Simulations  for  DEP 

Cost/Hr  = $46.46  (Same  as  4.1  (4)) 

# of  Modules  = 9 

(6)  Total  = 0 for  this  Option 

(7)  Travel 

(A)  (Number  of  Man  Yrs)  (Travel  Cost/Man  Yr)/Yr. 

Number  of  Man  Yrs  = Number  of  Man  Yrs.  Required 
as  Determined  by  Number  of  New  Instructions. 

Travel/Man  Yr.  = (Number  of  Trips)  Cost  of 
Ticket)  + (Number  of  Days)  (Cost  Day) 

Number  of  Trips  = 4/Man  Yr. 

Cost  of  Ticket  = $150 

Cost/Day  = $12.50  Per  Diem  + 12.50  for  Car  $25 
Number  of  Days  = 365 
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Travel  = (4  ($100)  + (#65)  (25))  Per  Yr)  30% 

* 30%  of  Total  - Travel  Only  Required  for  Real-Time 
Simulation  Software 

($600  + $9,125)  = ($9, 725/Man  Yr.)  30% 

(7)  Total  = ((#16)  ($9,725)  (30%))  Per  Yr. 

(8)  Training 

(A)  = (Number  of  Programmers)  (Cost/Programmer) 

Number  of  Programmers  = Number  of  Programmers 
Required  by  Number  of  New  Instructions 

Cost  of  Programmer  = Engineering  Estimate  $500/ 
Man 


(8)  Total  = (#16)  ($500) 


Cost  Element  4.2  Experiment  Application  Software  Maintenance 
Cost  Factors 

1 . Experiment  Unique  Software 

2 . Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5 . Host  Computer  Time  DEP  Software 

6 . Simulation  Computer  Time  DEP  Software 

7 . Travel 

(1)  Experiment  Unique  Software 

(A)  = (#  of  Statements)  (Rate  of  Change)  (Cost/ 
Statement) 

Number  of  Statements  = (See  4.1) 

Rate  of  Change  = Engineering  Estimate  Based  on 
Past  Programs  « 40%  for  1st  Re-Fly,  30%  for  2nd 
Re-Fly,  20%  for  3rd  Re-Fly,  10%  for  All  Subsequent 
Re-Flys . 

Cost/Statement  = $45  (See  4.1  for  Rationale) 

(#^of  Statements)  (Rate  of  Chagen  = #13) 

(1)  Total  = ((#13)  ($45))'  Per  Yr. 

(2)  Experiment  Common  Software 

(2)  Total  = 0 This  Option 

(3)  Host  Computer  Time 

(A)  = (#  Modules)  (#  Hrs/Module)  (Cost/Hr) 

# Modules  = #13*fl00 
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# Hrs/Module  = . 87  (See  4.1  for  Rationale) 

Cost/Hr  = $123.22  (See  4.1  for  Rationale) 

(3)  Total  = ((#13  100)  (3.87)  ($123.22))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = ((#  Modules)  (#  of  Hrs/Module)  (Cost/Hr)) 

Per  Yr. 

# Modules  = 13-100 

# Hrs/Module  = Hrs  (See  4.1  for  Rationale) 

Cost/Hr  = $46.46  (See  4.1  for  Rationale) 

(4)  Total  = #13f  100  (4)  ($46.46))  Per  Yr. 

(5)  Host  Computer  Time  PEP  Software 

(A)  ((Host  Time/Module)  (#  Modules)  (Cost/Hr)) 

Per  Yr. 

Host  Time/Module  =1.4  Hrs  (See  4.1  for  Rationale) 

# of  Modules  = #15 

Cost/Hr  = $123.22  (See  4.1  for  Rationale) 

(5)  Total  = 0 for  tM  s Option 

(6)  Simulation  Computer  Time  PEP  Software 

(A)  = ((#  of  Hrs)  (Cost/Hr)  (#  Modules)) 

Per  Yr. 

# of  Hrs  7 (See  4.1  for  Rationale) 

Cost/Hr  = $46.46  (See  4.1  for  Rationale) 

# of  Modules  = #15 

(6)  0 for  this  Option 
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(7)  Travel 


(A)  = ((Number  of  Man  Yrs)  (Travel/Cost/Man  yr.))/Yr, 

Number  of  Man  Yrs . = Number  of  Man  Yrs . Required 
as  Determined  by  Number  of  Instructions  to  be 
Maintained 

Instructions  to  be  Maintained  = #17 
(7)  Total  = ((#17)  ($9,725)  (30%))  Per  Yr. 

Note:  See  4.1  (7)  for  30%  Rationale 
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Cost  Element  4 . 3 EAS  Software  Integrated  Verification 
Cost  Factors 

1 . Integrated  Verification 

2 . Host  Computer  Time 

3 . Simulation  Computer  Time 

4.  Integrated  Verification  Sim  S/W 

(1)  Integrated  Verification 

(A)  = ((#  of  Modules)  (Cost/Module)) 

Per  Flight/Yr. 

# of  Modules  = #21 

Cost/Moduie  = (#  Statements)  {Cost/Statement) 
Cost/Statement  = $15 

Cost  Per  Statement  for  Central  Development 
Less  $45  for  Development 

(1)  Total  = 0 for  this  Option 

(2)  Host  Computer  Time 

= (#Hrs)  (Cost/Hr)  

(2)  Total  = 0 for  this  Function  (Has  been  included  in 
Required  Host  Runs  in  4.1) 

(3)  Simulation  Computer  Hardware  Time 

(#  of  Hrs/Module)  (Cost/Hr)  (#  Modules) 

# Hrs/Module  = 2 Simulations/Module  at  60  Min  Per 
Simulation  (Includes  Set  Up,  etc.) 

Cost/Hr  = $46.46  (See  4.1  (4)  B) 

(3)  Total  = 0 for  this  Option 
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Cost  Element  4.4  Breflicrht  Checkout  S/W  Development 
Cost  Factors 

1 . Software  Development 

2 . Common  Software 

3 . Host  Computer  Time 

4.  Simulation  Computer  Time 

5 . Travel 

(1)  Software  DeV-elopment 

(A)  = ((Number  of  HOL  Statements)  (Cost/Statement)) 

Number  of  Statements  = Number  of  HOL  Statements 
Per  Payload  x # Payload  Elements 
'=  930  X PE/Yr  (New  Flights) 

Cost/Statements  = $30 

# Statements  = #22 

(1)  Total  = ((#22)  ($30))/Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  this  Option 

(3)  Host  Computer  Time 

(Host  Time)  (Cost/Hr)  Ref.  4.1  (3) 

(3.87)  (#  Modules)  ($  -23.22)  Per  Flight/Yr. 

# Modules  = #2^00 

(3)  Total  = ((3.87)  (#22-^100)  ($123.22))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = {#  Hrs/Module)  (Cost/Hr.)  (#  Modules) 

Ref  4.1  (4) 
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(4)  Total  = (46.46)  (#22--100)  (4))  Per  Yr. 


(5)  Travel 


(A)  = ((#  Man  Yrs)  ($9,725))  Per  Yr. 

(5)  Total  = ((#22-^833)  ($9,725)  (30%))  Per  Yr. 
Note:  See  4.1  (7)  for  30%  Rationale 
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Cost  Element  4 . 5 Pre-Flight  Checkout  Software  Maintenance 
Cost  Factors 

1 . Experiment  Unique  Software 

2 . Experiment  Common  Software 

3 . Host  Comput  er  Time 

4.  Simulation  Computer  Time 

5 . Travel 

(1)  Experiment  Unique  Software 

(A)  = ((#  of  Statements)  (Change  Rate)  (Cost  Statement) 
Per  Yr. 

Number  of  Statements  = #23 
Change  Rate  = 10%  for  Each  Flight 
Cost  Statement  = $30  Ref.  4.4  (1) 

(1)  Total  = ((#23)  ($30))  Per  Yr. 

(2)  Experiment  Common  Software 

(2)  Total  = 0 No  Common  Software  this  Element 

(3)  Host  Computer  Time 

(A)  = (Host  Time)  (Cost/Hr) 

(3)  Total  = ((#23  4-100)  (3.87)  ($123.22))  Ref.  4.2  (3) 

(4)  Simulation  Computer  Time 

(4)  Totals  ((#23-5-100)  (4)  ($26.46)  Ref.  4.2  (4) 

(5)  Travel 

(A)  = (Number  of  Man  Yrs)  ($9,725)/Yr. 
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(5)  Total  = ((#23^833)  ($9,725)  (30%))  Per  Yr. 
Note:  See  4.1  (7)  for  30%  Rationale 
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Cost  Element  4 . 6 EAS  Dependent  STIL  HWD  Modifications 
Cost  Factors 

1 . Host  Main  Memory  ' 

2.  Remote  Job  Entry 

3.  Display  Terminals 

4.  Maintenance  Added  Hardware 

5.  Telecommunications 

(1)  Host  Main  Memory 

(A)  = (GSA  Price)  (Memory  Size) 

(1)  Total  = 0 for  this  Option 

(2)  Renate  Tob  Entry 

(A)  = (GSA  Price)  (#  RJE) 

GSA  Price  = $43,450 

# RJE  = #31 

(2)  Total  = (($43,450)  (#31))  Per  Yr. 

(3)  Display  Terminals 

(A)'  = (GSA  Price)  (#  Terminals) 

GSA  Price  = $989 

# Terminals  = Engineering  Estimate  = 8 

(3)  Total  0 for  this  Option 

(4)  Maintenance  Added  Hardware 
GSA  = Terminals  (0)  + RJE  ($3,180) 
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# Terminals  + RJE  = #30 

(4)  Total  = ((0  + $3,180)  (#30))  Per  Yr. 
(5) ' Telecommunications 

(A)  = (Line  Cost)  {#  of  Lines) 

Line  Cost  = $15,720 

(5)  Total  = (($15,  720)  (#30))  Per  Yr. 
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RJE  PRICE  DATA 


1)  Model  2780  - Data  Transmission  Terminal  (RJE) 

Basic  Monthly  Rental  - 989.00 
Purchase  Price  - 43,450.00 
Maintenance/Month  - 256.00 

2)  Transmission  Lease  Line  - $35/Month  + $.86/Mile/Month 

3)  Average  distance  = 1,500  miles 

Transmission  Lease  Line  - $35  + (.85)  (1,500) 

- $35  + 1,275  = $1, 310/Month 
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GROUND  RULES  FOR  DEDICATED  EXPERIMENT  PROCESSOR 


I.  Central  Experiment  Computer  Capacity  = (Speed)  and 

(Memory) 

Speed  = (BOOK  Adds  per  Second)  X 65% 

(A)  = 325  KADS 


500-KADS  = CII  Specifications 

65%  = 100%  - (15%  Overhead)  - (20%  Contingency) 

Memory  = (Total  Capacity)  - (Contingency)  - (Operating  System) 

Total  Capacity  = 64K  CII  Specification 

Contingency  = 30%  Engineering  Estimate 

Note:  Low  compared  to  industry  (50  - 100%) 

Operating  System  = 20K  ESA  Estimate 

(A)  = 64K  - 19.  2K  - 20K 
= 24.  8K 

II.  When  a new  payload  exceeds  central  computer  capacity,  a 
DEP  will  be  selected  for  that  element  that  has  the  greatest 
capacity  requirement.  Each  element  having  this  require- 
ment will  be  assigned  a different  DEP,  except  the  case  where 
one  DEP  is  used  on  multiple  missions. 

III.  Assume  all  Spacelab’s  Review  Item  Disposition  (RID's)  for 
CDMS  modifications  are  incorporated  for  mass  memory, 
data  bus,  etc. 

IV.  =!‘Two  classes  of  DEP's  were  considered: 

1)  Micro  Processor 

. 2)  Mini  Processor 

^ Only  1 DEP  will  be  specified 
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V.  Assume  any  non-standard  DEP's  selected  will  have  support 

software  that  is  executable  on  STIL  simulation  computer, 

\ 

VI.  . For  any  mission,  assume  that  the -required  number  of  data 

bus  RAU’s  can  be  provided. 

VII.  Nximber  of  processors  = determined  by  applying  "Ground 
Rules  for  DEP"-  to  GDC  provided  software. 

Cost/processor  = determined  by:  processor  class,  con- 
figuration- 

((Processor  hardware)  -f  (Qualification)  -f  (Special  I/O  (RATJ 
equivalent)  -f  /Special  Test  Equipment)  + (Peripherals*)  -f 
(Peripherals  Qualification) . 

Each  element  will  be  determined  according  to  selected 
processor  class  and  configuration. 
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Cost  Element  4.8  Experiment  Real-Time  Simulation  Software 

Development 

Cost  Factors 

1 . Software  Development 

2.  Host  Computer  Time 

3 . Simulation  Time 

4 . Travel 

(1)  Software  Development 

(A)  = (#  of  Statements)  (Cost/Statement) 

# of  Statements  = (1.4K)  (Payload  Elements/Yr) 

(New.  Flights) 

Cost/Statement  = $45- Due  to  Less  ‘Documentation  and 
No  Integration 

(1)  local  » ((#24)  ($45))  Per  Yr. 

(2)  Host  Time 

(A)  = Same  Formula  as  4.1  (5) 

# of  Modules  = #2 4 s-  I0_0_ 

(2)  Total  = ((1.4)  (#24-!- 100)  ($123.22))  Per  Yr. 

(3)  Simulation  Computer  Time 

(A)  = Same  Formula  as  4 . 1 (6) 

# Modules  = #24 -t- 100 

(3)  Total  = ((7)  (#24-i-100)  ($46.46))  Per  Yr. 

(4)  Travel 

((#  Man  Yrs)  (9,725))  Per  Yr. 
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(4)  Total  = ((#24-j-8  33)  ($9,725)  (30%))  Per  Yr. 
Note:  See  4.1  (7)  for  30%  Rationale 


Cost  Element  4. 9 Experiment  Real-Time  Simulation  Software  Maintenance 
Cost  Factors 

1 . Maintenance 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4 . Travel 

(1)  Maintenance 

(A)  = (#  of  Statements)  (Change  Rate)  (Cost/Statement) 
# of  Statements  = #25 

Change  Rate  = Engineering  Estimate  = 10%/Flight 
Cost/Statement.  = $45  Same  as  4.8  (1)  (3) 

(1)  Total  = {(#25)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 

Ref.  4.8  (2) 

(2)  Total  = ((1.4)  (#25-4.100)  ($1 23 . 22))  Per  Yr. 

(3)  Simulation  Computer  Time 
Ref.  4.8  (3) 

(3)  Total  = ((7)  (#25-f-100)  ($46.46))  Per  Yr. 

(4)  Travel 

(A)  = ((#  Man  Yr.  ($9,  725))  Per  Yr. 

(4)  Total  = (($24-4-833)  ($9,725)  (30%))  Per  Yr. 

Note:  See  4.1  (1)  for  30%  Rationale 
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Cost  Element  5 . 1 Experiment  Processor  Acquisition 
Cost  Factors 

1.  Processor  Hardware  (I/O  Included) 

2 . Development  and  Qualification 

3 . Special  Test  Equipment 

(1)  Processor  Hardware 

(A)  = ((#  of  Processors)  (Cost/Processor) 

# of  Processors  = #24 
Cost/Processor  = $46 

(1)  Total  = {(#34)  ($46K))  Per  Yr. 

(2)  Development  and  Qualification 

(A)  = ((#  Qualifications)  (Cost/Qualification)  Per  Yr. 

(2)  Total  = $520. 3K  (1  Time  Cost) 

(3)  Special  Test  Equipment 
Engineering  Estimate  = $5K/Unit 
(#  Units)  ($5K)  Per  Yr. 

(3)  Total  = {(#34)  ($5K))  Per  Yr. 
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Cost  Element  5 . 2 Experiment  Processor  Maintenance 
Cost  Factor 

1 . Maintenance 

2 . Distribution 

3.  Ee-Furbishment 

(1)  Maintenance 

(A)  = 8%  of  DEP  Purchase  Price/Yr.  For  Each  Year  Used 

(1)  Total  = ((8%  ($46K)  (#35))  PerYr. 

(2)  Distribution 

(A)  = (Cost/Distribution)  {#  Re  quire  d/Yr.) 

(2)  Total  = (($500)  (#36))  Per  Yr. 

(3)  Re-Furbishment 

(A)  = ((Number  of  DEPs)  (Cost/Unit  for  Re-Furbishment) 
Per  Flight  Per  Yr. 

Number  of  DEPs  = Determined  from  Mission  Model 
Requirements 

(3)  Total  = Cost/Unit  for  Re-Furhishment  = 0 Assumes 
DEPs  will  meet  Spacelab  Lifetime  Requirements 
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Cost  Element  5 . 3 DEP  Software 


Cost  Factors 

1.  Operating  System  Development 

2 . Support  Software  Development 

(1)  Operating  System  Development 

(A)  = ({Number  of  Instructions)  (Cost  Per  Instruction)) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M  6c  S Study) 

Cost  Per  Instruction  = $100  (Assembly  Language) 

(1)  Total  = (4K)  ($100)  (1  Time  Cost) 

(2)  Support  Software  Development 

(A)  = (Vendor  Lease)  or  ({Number  of  Statements) 

(Cost  Per  Statement) 

Assume  Vendor  Lease  - $25K  for  Cross  Assembler 

25K  for  Cross  Compiler 
$5 OK  Engineering  Estimate 

(2)  Total  = $50K  (1  Time  Cost) 


201 


Cost  Element  5 . 4 PEP  Software  Maintenance  and  Distribution 


Cost  Factors 

1 . Maintenance 

2.  Distribution 

(1)  Maintenance 

t 

(A)  = ((Number  of  Statements)  (Rate  of  Change) 
(Cost  Per  Statement) 

Number  of  Statements  = 4.0K  OPS 

2.4K  Cross  Assembler 
9 .OK  Cross  Compiler 
15.4K  Engineering  Estimate 

Rate  of  Change  = 5% 

Cost  Per  Statement  = $45 
(1)  Total  = (15.4K)  (5%)  ($45) 

(2)  Distribution 


(2)  Total  = (($50)  (#35))  Per  Yr. 


Cost  Elements  6.1,  6.2,  6,3,  6.4-  Real-Time  Simulation  Test  Set 
(Not  Required  for  this  Option  - Use  STIL) 
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SECTION  9 


Option  IIB2B 


Distributed  Standard  Mini,  Central 
Software  Development  by  PI  Remote 
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OPTION  II  B2B 
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FY80 


FY81 


FY82 


FY83 


274.15 

0 

0 

522.49 

0 

1274.  74 

1040.20 

0 

204.00 
58.52 

450.00 
35.35 


807.02 

186,05 

0 

186.60 

52.25 

557.98 

374.37 

104.01 

102.00 

69.24 

0 

34.95  . 


456.14 

224.91 

0 

559.80 

22.50 

899.93 

1123.08 

44.92 

51.00 

05.60 

0 

35.85 


67.06 

438.90 

0 

149.28 
89.  57 
571.  23 

299.48 

179.70 

510.00 

78.60 

0 

35.15 


3867.45  2475.27 


5424.30  3714.  71  , 


3503,  73 


5626.22 


2418.97 


4156. 24 


ftPTIOM  SB2B TOTAL.COST  PAPJ  . ■ OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.1 

212.97 

0 

281.43 

246.24 

48.36 

83.85 

0 

0 

4,2 

294.94 

429.69 

219.00 

317.32 

310.25 

324.86 

434.42 

399.01 

4.3 

0 

0 

0 

0 

0 

0 

0 

0 

4.4 

74.64 

0 

111.95 

111.95 

37.32 

37.32 

0 

0 

4.5 

100.77 

164.22 

111.95 

186.60 

145.55 

197.79 

201.53 

238.75 

4.6 

465.43 

605.33 

508.88 

574.58 

459.78 

648.78 

605,33 

662.03 

4.7 

- 

- 

- 

- 

- 

- 

— 

— 

4.8 

149.75 

0 

224.62 

224.62 

74.87 

74.87 

0 

0 

4.9 

202.16 

329.43 

224.62 

374.37 

292.01 

396.82 

404.31 

479.18 

5.1 

0 

0 

0 

0 

0 

0 

0 

0 

5.2 

82.78 

130.44 

85.10 

127.76 

87.78 

128.44 

106.54 

129.12 

5.3 

0 

0 

0 

0 

0 

0 

0 

0 

5.4 

35.20 

35.55 

35.80 

35.65 

35.70 

35.35 

35.00 

35.05 

6.1 

6.2 

6.3 

6.4 

7. 

TOTAL 

1618.64 

1694.66 

1803.35 

2199.09 

1491.62 

1928.08 

1787.13 

1943.14 

ESCALATED  TOTAL 

2975. 80 

3333.65 

3795.81 

4952.77 

3594.  57 

4971.  62 

4930.  75 

5736.47 

TOTAL  COST 

27,965.43 

ESCALATED  TOTAL  COST 

54,  830.83 

AVERAGE  COST  PER  FLIGHT 

242.61 

KFIl-Oiw  Timt  Form  2 (March  25,  1976) 
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EF-Otit*  Tin>e  Form  6 (March  25,  1976) 
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OPTION - I1B2B . , TOTAL  MANPOWER  PAGE OF,. 


209 


OPTION IIB2B ELEMENT  COST  PAGE OF 


1 COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

4. 

1 EXPERIMENT 
APPLICATION 
SOFTWARE 
DEVELOPMENT 

1) 

SOFTWARE 

DEVELOPMENT 

222.30 

656.82 

372.69 

55.80 

2) 

COMMON 

SOFTWARE 

. 

0 

0 

0 

0 

3) 

HOST  COMPUTER 
TIME 

23.56 

63,60 

39.49 

5.91 

4) 

SIMULATION 
COMPUTER  TIME 

9,18 

27.13 

15.39 

2.30 

5) 

HOST  COMPUTER 
TIME 

0 

0 

0 

0 

6) 

SIMULATION 
COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

7) 

TRAVEL 

16,31 

51.11 

24.39 

2.60 

8) 

TRAINING 

2.80 

8.76 

4,18 

• 

.45 

LABOR  COST 

222.30 

656.82 

372.69 

55.80 

MANPOWER 

4.5 

13,1 

7.5 

1.1 

TOTAL  COST 

274.15 

807.02 

456.14 

67.06 

EF-Onti  Tiiiip  Form  5 ("Movch  ?5. 
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OPTION  IIB2B ELEMENT  COST  PAGE  OF-, 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

IQIQII 

FY91 

4.1  EXPERIMENT 

application 

SOFTWARE 

DEVELOPMENT 

1)  SOFTWARE 

DEVELOPMENT 

117.17 

0 

233.24 

203.67 

39.06 

69.75 

0 

0 

2)  COMMON 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIME 

18.77 

.0 

' 24.71 

21.  58 

4.14 

7.39 

0 

0 

4)  SIMUIATION 

COMPUTER  TIME 

7.32 

0 

9.63 

8.41 

1.61 

2.88 

0 

0 

5)  HOST  COMPUTER 
TIME  DEP  SOFTWAI 

E 0 

0 

0 

0 

0 

0 

0 

0 

6)  SIMULATION 

COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

7)  TRAVEL 

8.29 

0 

11.82 

10.74 

3.03 

3.27 

0 

0 

8)  TRAINING 

1.42 

0 

2.03 

1.84 

.52 

.56 

0 

0 

LABOR  COST 

177.17 

0 

233.24 

203.67 

39.06 

69.75 

0 

0 

MANPOWER 

mm 

0 

4.7 

4.1 

.8 

1.4 

0 

0 

TOTAL  COST 

212.97 

0 

281.43 

246.24 

48.36 

83,85 

0 

0 

Tiillf  '/i  ^M.irrli  '>S, 


option «E2 : ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.2  EXPERIMENT 
APPLICATION 
SOFTWARE 
MAINTENANCE 

1)  EXPERIMENT 
UNIQUE 
SOFTWARE 

0 

151,70 

199.94 

358.02 

2)  . EXPERIMENT 
COMMON 
SOFTWARE 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIME 

0 

16.21 

21.46 

38.15 

4)  SIMULATION 

COMPUTER  TIME 

0 

6.32 

8.36 

14.87 

5)  HOST  COMPUTER 
TIME  DEP 
SOFTWARE 

' 

0 

0 

0 

0 

6)  SIMULATION 

COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

7)  TRAVEL 

0 

11.82 

15.15 

27.86 

LABOR  COST 

0 

151.70 

199.94 

358.02 

MANPOWER 

0 

3.0 

4.0 

mm 

TOTAL  COST 

0 

186.05 

244.91 

438.90 

EF-One  Time  Form  3 (Morcii  1976) 
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OPTION UB2B ELEftilENT- COST  PAGE iOF_^ 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.2  EXPERIMENT 
APPLICATION 
SOFTWARE 
MAINTENANCE 

1)  EXPERIMENT 
UNIQUE 
SOFTWARE 

240.48 

350.68 

178.61 

258.75 

252.81 

265.14 

354.47 

325.31 

2)  EXPERIMENT 
COMMON 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIME 

25.75 

37.20 

19.07 

27.66 

27.18 

28.13 

37,67 

34.81 

4)  SIMULATION 

COMPUTER  TIME 

10.04 

14.50 

7.43  ■ 

10.78 

10.59 

10,96 

14.68 

13.57 

5)  HOST  COMPUTER 
TIME  DEP 
SOFTWARE 

0 

0 

0 

0 

0 

. 

0 

0 

0 

6)  SIMULATION 

COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

• 0 

0 

0 

0 

7)  TRAVEL 

18.67 

27.31 

13.89 

20.13 

19.67 

20.63 

27.60 

25.32 

LABOR  COST 

240.48 

350,68 

178.61 

258.75 

252.81 

265.14 

354.47 

325.31 

MANPOWER 

4.8 

7.0 

3.6 

5.2 

5.1 

. 5.3 

7.1 

6.5 

TOTAL  COST 

294.94 

429.69 

219.00 

317.32 

310.25 

324.86 

434.42 

399.01 

EF-Oiie  Tiiiio  Forto  !\  fM.'irrh  ’’'i, 


option Tm?.n ' ELEMENT  COST  PAGE  _OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.3  EAS  SOFTWARE 
INTEGRATED 
VERIFICATION 

1)  INTEGTATCD 
VERIFICATION 

» 

0 

0 

0 

0 

2)  HOST  COMPUTER 
TIME 

0 

0 

0 

0 

3)  SIMULATION 

COMPUTER  TIME 

0 

0 

0 

0 

4)  INTEGRATED 
VERIFICATION 
SIMULATION 
SOFTWARE 

0 

0 

0 

0 

LABOR  COST 

MANPOWER 

TOTAL  COST 

0 

0 

0 

0 

EF-Onc  Tinio  Form  3 fM.'ii'cb  TOyfi) 
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OPTION SS2B ^ ELEMENT  COST  PAGE OF. 


COST  ELEMENT 

FV84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.3 

EAS  SOFTWARE 

INTEGRATED 

VERIFICATION 

• 

1) 

INTEGRATED 

IVERIFICATION 

0 

0 

0 

0 

0 

0 

0 

0 

2) 

HOST  COMPUTER 
TIME 

0 

0 

0 

0 

0 

0 

0 

0 , 

3) 

SIMULATION 
COMPUTER  TIME 

0 

0 

0 

0 

0 

0 

0 

0 

4) 

INTEGRATED 

VERIFICATION 

SIMULATION 

SOFTWARE 

0 

0 

0 

s 

0 

0 

0 

0 

0 

LABOR  COST 

• 

MANPOWER 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

rm'ni  A 


iiz 


OPTION - I1B2B ELEMENT  COST  PAGE OF 


. COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.4  PREFLIGHT 
CHECKOUT 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE 
DEVELOPMENT 

2)  COMMON 
SOFTWARE 

3)  HOST  COMPUTER 
TIME 

4)  SIMULATION 
COMPUTER  TIME 

5)  TRAVEL 

390.60 

0 

62.09  . 

24.20 

45.60 

139.50 

0 

22.17 

8.64 

16.29 

418.50 

0 

66.52 

25.92 

48.86 

111.60 

- 0 

17.74 

6.91 

13.03 

LABOR  COST 

390.60 

139.50 

418.50 

111.60 

MANPOWER 

• 

7.8 

2,8 

8.4 

2.2 

TOTAL  COST 

522.49 

186.60 

559.80 

149.28 

EF-One  Tinw  Form  3 (M.U'ch  25.  1976)- 


OPTION  HB2B ELEMENT  COST  PAGE OF : 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.4  PREFLIGHT 
CHECKOUT 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE 

DEVELOPMENT 

55.80 

0 

83,70 

83.70 

‘27.90 

27.90 

0 

0 

2)  COMMON 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIM- 

8.87 

0 

13.30  ■ 

13.30 

4.43 

4.43 

0 

0 

4)  SIMULATION 

COMPUTER  TIME 

3.46 

0 

5.18 

5.18 

1.73 

1.73 

0 

0 

5)  TRAVEL 

6.51 

0 

9.77 

9.77 

3.26 

3.26 

0 

0 

LABOR  COST 

55.80 

0 

83.70 

83.70 

27.90 

27.90 

0 

0 

MANPOWER  • 

1.1 

0 

1.7 

1.7  ■ 

0.6 

0.6 

0 

0 

TOTAL  COST 

74.64 

0 

111.95 

111.95 

37.32 

37.32 

0 

0 

r-r'-O,,.'  Tim.'  r..rn>  ('M.r  '-  H'-’-.N 


nPTinw  iiaza ELEMENT  COST  PAGE _OF 


1 COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.5  PREFIJGHT 
CHECKOUT 
SOFTWARE 
MAINTENANCE 

■ 

• 

1)  EXPERIMENT 
UNIQUE 
SOFTWARE 

- 

0 

39.06 

16.74 

66.96 

2)  EXPERIMENT 
COMMON 
SOFTWARE 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIME 

0 

6.21 

2.66 

10.64 

4)  SIMULATION 

COMPUTER  TIME 

0 

2.42 

1.04 

4.15 

5)  TRAVEL 

0 

4.56 

2,06 

7.82 

LABOR  COST 

0 

39.06 

16.74 

66.96 

MANPOWER 

0 

.8 

.3 

1.3 

TOTAL  COST 

0 

52.25 

22.50 

89.57  j 

EF-One  Time  Form  3 CMircIi  2'i,  1976) 


OPTION 22i5 ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.5  PREFLIGHT 
CHECKOUT 
SOFTWARE 
MAINTENANCE 

1)  EXPERIMENT 
UNIQUE 
SOFTWARE 

75.33 

122.76 

83.70 

139.50 

108.01 

147.87 

150.66 

178.56 

2)  EXPERIMENT 
COMMON 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3)  HOST  COMPUTER ■ 
TIME 

11.97 

19.51 

13  .30 

22.17 

17.30 

23.50 

23.95 

28.38 

4)  SIMULATION 

COMPUTER  TIME 

4.67 

7.60 

5.18 

8.64 

6,74 

9.16 

9.33 

11.06 

5)  TRAVEL 

8.80 

• 14.33 

9.77 

16.29 

12.70 

17.26 

17.59 

20.75 

LABOR  COST 

75.33 

122.76 

83.70 

139.50 

100.01 

147.87 

150.66 

178.56 

MANPOWER 

1.5 

2.5 

1.7 

2.8 

2.2 

3.0 

3,0 

3.6 

TOTAL  COST 

100.77 

164.20 

111.95 

186.60 

145.55 

197.79 

201.53 

238.75 

IvF-Oiif’  Tjrr«  Form  4 Ii  ''G  , 107(i\ 


OPTION SSiS ELEMENT  COST  PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

4,6  EAS  DEPENDENT 
STIL  HARDWARE 
SUPPLEMENT 

1)  HOST  MAIN 
MEMORY 

393.00 

0 

0 

0 

2)  Remote  Job 
ENTRY 

608.30 

217-25 

521.40 

173.80 

3)  DIS  PLAY 
TERMINALS 

7.91 

0 

0 

0 

4)  MAINTENANCE 

45.45 

57.77 

64.13 

67.31 

5)  TELECOMMUNI- 
CATIONS 

220.08 

282. 90 

314,40 

330.12 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST  ELEMENT 

• 

LABOR  COST 

■ 

MANPOWER 

• 

TOTAL  COST  ^ 

1 ' ~ — - 

• 

1274.  74 

557.98 

899.93 

571.23... 

EF-One  Time  Form  3 CMJrcli  ?S. 
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OPTION nP2B  ■ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4. 

6 EAS  DEPENDENT 
STIL  HARDWARE 
SUPPLEMENT 

1) 

HOST  main 
MEMORY 

0 

0 

0 

0 

• 0 

0 

0 

0 

2) 

Remote  Job 
ENTRY 

86.90 

0 

130.35 

130.35 

43.45 

43.45 

0 

0 

3) 

DIS  PLAY 
TERMINALS 

0 

0 

0 

0 

0 

0 

0 

0 

4) 

MAINTENANCE 

64.13 

102.29 

64.13 

105.47 

70.49 

102.29 

102.29 

111.88 

5) 

TELECOMMUNI- 

CATIONS 

CHARGES 

314.40 

503.04 

314.40 

518.76 

345.84 

503.04 

503.04 

550.20 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST  ELEMENT 

- 

LABOR  COST 

' 

MANPOWER 

' 

XftmaCOST 

465.43 

605.33 

508.80 

574.58 

459.78 

648.78 

605.33 

662.03 

r.'iii 
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OPTION, 


IIB2B 


ELEMENT  COST 


PAGE 


.OF^ 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  1 

4.8  EXPERIMENT 
REAL-TIME 
SIMULATION 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE 
DEVELOPMENT 

2)  HOST  COMPUTER 
TIME 

3)  SIMULATION 
COMPUTER  TIME 

4)  TRAVEL 

882.00 

33.81 

63.74 

68.65 

315.00 

12.08 

22.77 

24.52 

945.00 

36.23 

68.30 

73.55 

252.00 

9.66 

18.21 

19.61 

LABOR  COST 

882.00 

3i5.00 

945.00 

252.00 

MANPOWER 

17.6 

6,3 

cn 

CD 

5.0 

TOTAL  COST 

1048.20 

374. 37 

1123.08 

299.48 

EF-One  Tlnw  Form  3 (March  25.  I'JTh') 
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0PT10M__ 11C2D . ELEMENT  COST  PAGE ^OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY8? 

FY88 

FY89 

FY90 

FY91 

4.8  EXPERIMENT 
REAL-TIME 
SIMUIJ\TION 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE 

DEVELOPMENT 

126.00 

0 

189.00 

189.00 

63.00 

63.00 

0 ' 

0 

2)  HOST  COMPUTER 
TIME 

4.83 

0 

7.25 

7,25 

2.42 

2.42 

0 

0 

3)  SIMULATION 

COMPUTER  TIME 

9.11 

0 

13,  66 

13.  66 

4.  55 

4.  55 

0 

0 

4)  TRAVEL 

9.81 

0 

14.71 

14.71 

4.90 

4.90 

0 

0 

LABOR  COST 

126.00 

0 

■ 189.00 

189.00 

63.00 

63.00 

0 

0 

MANPOWER 

2.5 

0 

3.8 

3.8 

1.3 

m 

0 

. . 0 

TOTAL  COST 

149.75 

0 

224.62 

224.62 

74.87 

74.87 

0 

0 

irF-Oiii'  rm-i>.  .'i  CMircIi  '>■5,  jn?!"') 
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FY79 


FY80 


FY81 


FY82 


FY83 


0 

80.20 

37.80 

151.20 

0 

3.38 

1.45  • 

5.80 

0 

6.37 

2.73 

10.93 

0 

6.86 

2.94 

11.77 

0 

08.20 

37,80 

151.20 

0 

1.8 

0.  8 

3.0 

0 

104.81 

44.92 

179,70 

224 


mj2D 


OPTIOM 


COST  ELEMENT 

FY84 

FY85 

4.9  EXPERIMENT 
REAL-TIME 
SIMULATION 
SOrWARE 
MAINTENANCE 

1)  MAINTENANCE 

2)  HOST  COMPUTER 
TIME 

3)  SIMULATION 
COMPUTER  TIME 

4)  TRAVEL 

170.10 

6.52 

12.30 

13.24 

277.20 

10.63 

20.03 

21.57 

189.00 

7.25 

13.66 

14.71 

LABOR  COST 

170.10 

277.20 

189.00 

MANPOWER 

3.4 

5.5 

3.8 

TOTAL  COST 

202.16 

329.43 

224.62 

ELEMENT  COST  PAGE OF 


1 

FY87 

FY88 

FY89 

FY90 

FY91 

315.00 

12.08 

22.77 

24.52 

245.70 

9.42 

17.76 

19,13 

333,90 

12.80 

24.13 

25.99 

340.20 

13.04 

24.59 

26.48 

403.20 

15.46 

29,14 

31.38 

315.00 

245.70 

333.90 

340.20 

403.20 

6.3  , 

4.9 

6.7 

6.0 

8.1 

374.37 


292.01 


396.82 


404.31 


479.18 


225 


COST  ELEMENT 


5.1  EXPERIMENT 
PROCESSOR 
ACQUISITION 

Z)  PROCESSOR 
HARDWARE 

2)  qualification 

3)  SPECIAL  TEST 
EQUIPMENT* 


IB2B 


FY76 


FY77 


FY78 


FY79 


ELEMENT  COST 


FY80 


GE 


FY82 


F_- 


FY83 


644.00  . 184.00 

520.30 


92.00 


46.00  460.00 


70.00 


20.00 


10.00 


5.00 


50.00 


NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST  ELEMENT 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EP-Ono  TiiiK'  Form  1 CM-nvIi  '’5,  1976) 


1234.30 

204.00 

102.00 

51.00 

610.  00 
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OPTION 110213  • ELEMENT  COST  PAGE  OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.1  EXPERIMENT 
PROCESSOR  . 
ACQUISITION 

1)  PROCESSOR 

hardware 

0 

0 

0 

0 

0 

0 

0 

0 

2)  QUAUFICATION 

0 

0 

0 

0 

0 

0 

0 

0 

3)  SPECIAL  TEST 
EQUIPMENT* 

0 

0 

0 

0 

0 

0 

0 

0 

NO  MANPOWER 
associated  WITH 
THIS  COST  ELEMENT 

LABOR  COST 

MANPOWER 

TOTAL  COST 

_0  ... 

0 

0 

0 

0 

0 

0 

0 

IT-O.i.-  Ti-n.*  I-  ir»!  '>S  i<17A> 
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OPTION IIB2B ELEMENT  COST  PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.2  EXPERIMENT 
PROCESSOR 
MAINTENANCE 

' 

1)  maintenance 

51.52 

66.24 

73.60 

73.60 

2)  DISTRIBUTION 

7.00 

3.00 

12.00 

5.00 

3)  RE-FURBISHMENT 

0 

0 

0 

0 

LABOR  COST 

58.52 

69.24 

85.60 

78.60 

MANPOWER 

1.2 

1.4 

1.7 

1.6 

TOTAL  COST 

58.52 

69.24 

85.60 

78.60 

EF-One  Time  Form  3 CMarH*  25. 
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OPTION IIB20 ELEMENT  COST  PAGE ; . OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

IBSH 

FY88 

FY89 

FY90 

FY91 

5. 

2 EXPERIMENT 
PROCESSOR 
MAINTENANCE 

1) 

MAINTENANCE 

77. 2B 

121.44 

73.60 

117.76 

77.28 

121.44 

103,04 

125.12 

2) 

DISTRIBUTION 

5.50 

9.00 

11.50 

10.00 

10.50 

7.00 

3.50 

4.00 

3) 

RE-FURBISHMENT 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

IIHMIi 

IIIHIIIH 

■■ 

127.76 

07.78 

128.44 

106.54 

129.12 

MANPOWER 

1.7 

2.6 

1.7 

. 2.6 

1.8 

2.6 

2,1 

2.6 

TOTAL  COST 

82.70 

130.44 

05.10 

127.76 

87.78 

120.44 

106.54 

129.12 

TTrOoc  Tiino  I’dri'i  f'M.'trrli 
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option ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.3  DEP  SOFTWARE 
DEVELOPMENT  & 
PROCUREMENT 

1)  OPERATING 
SYSTEM 
DEVELOPMENT 

400.00 

0 

0 

0 

0 

2)  SUPPORT 
SOFTWARE 
PROCUREMENT 

- 

50.00 

, 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

8.0 

0 

0 

0 ■ 

0 

TOTAL  COST 

450.00 

0 

0 

0 

0 

EF-One  Tinte  Form  3 CMorch  ?">,  197fi"> 
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OPTION HD2D  . ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY88 

FY89 

FY90 

FY91 

5.3  DEP  SOFTWARE 
DEVELOPMENT  & 
PROCUREMENT 

1)  OPERATING 
SYSTEM 
DEVELOPMENT 

0 

0 

0 

0 

0 

0 

0 

0 

2)  SUPPORT  SOFTWAR 
PROCUREMENT 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

lilF-OiK’  Tinii'  i’on'i  n’l-'i'' I) 


option S£2b ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY75 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5 . 4 DEP  SOFTWARE 
MAINTENANCE  & 
DISTRIBUTION 

i 

1)  MAINTENANCE 

. 34.65 

34.65 

34.65 

34.65 

])  DISTRIBUTION 

• 

- 

0.70 

0.30 

1.20 

0.50 

LABOR  COST 

35.35 

34.95 

35.85 

35.15 

MANPOWER 

.7 

.7 

.7 

.7 

TOTAL  COST 

35.35 

34.95 

35.05 

35.15 

EF-One  Time  Form  3 {Marc!i  25,  1976) 
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OPTION II2B2  .im23 ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.4  DEP  SOFIWARE 
MAINTENANCE  & 
DISTRIBUTION 

1)  MAINTENANCE 

34.65 

34,65 

34.65 

34.65 

34.65 

34.65 

34.65 

34.65 

2)  DISTRIBUTION 

0.55 

0.90 

1.15 

1.00 

1.05 

0.70 

0.35 

0.40 

LABOR  COST 

him 

HH 

mm 

35.70 

35.35 

35.00 

35.05 

MANPOWER 

.7 

.7 

. .7 

.7 

.7' 

.7 

.7 

.7 

TOTAL  COST 

■w 

35.65 

35.70 

35.35 

35.00. 

BIHIIlii 

ITF-O'ii'  Tm™-  ('(‘■.-••I. 


SECTION  10 
.10.1 


Option  HB3A  - Distributed  Standard  Mini  Software  Develop- 
ment by  PI  at  His  Facility.  Keal-Time 
Simulation  Testing  at  Central  Facility 

Costing  Method 
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ASSUMPTIONS 


o All  experiment  application  dependent  software  will  be 

implemented  in  DEP's. 

o STIL  facility  used  for  all  EAS  software  development, 

o PI  develops  EAS  requirements  analysis,  coding,  and  functional 

simulation  checkout  at  his  STIL  compatible  facility. 

o PI  is  charged  industry  rate  for  HOST  computer  time, 

o PI  travels  to  STIL  for  real-time  checkout  of  EAS, 

o DEP  is  available  at  Level  4 for  checkout  of  experiment 

hardware. 

o Common  library  is  not  possible  due  to  independent  PI 

software  development, 

o Only  one  mini  development/ qualification  is  required. 

o Only  one  RTSTS  is  required  and  located  at  STIL, 

o No  PI /PI  integration  required  due  to  independence  of  resource 

sharing.  Central  computer  integration  testing  is  still  required. 

o Fewer  total  mini's  are  required  due  to  sharing  of  a pool  of 

processors. 

o Only  one  DEP  operating  system  development  is  required. 
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Cost  Elcniont  4.  1 ETcpcrimcnt  Application  Software  Development 


Co.sL  Factors 

1 . S o ftwa  r c D e ve  lopm  cn  t 

2.  Common  Software 

3.  Host  Computer  Tjme 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

8.  Training 

(1)  Software  Development 

(A)  “ ((Number  of  Statements)  (Cost/Statement)) 

Per  Flight  Per  Yr. 

Number  of  Statements  =.-•?  #3  + jl4 

Cost/Statem.ent  — $45  (Requirements,  Code  and  Verification) 
$15  Per  vStatoment  is  Applied  to  Integrated  Verification 
(See  4.  3 (1)) 

(1)  Total  ~ ((//3  + ^/4)  ($45))  Per  Yr. 

(2)  Common  Software 

(2)  Total--  0 for  This  Option 

( 3 ) Host  Computer  Time 

(A)  = ((Host  'J'ime)  (Cost/Hr))  Per  New  Flight  Per  Yr. 

Host  Time  --  ((:?  Instimctions)  (#  Jnstructions/Module)) 

(ITrs /Modulo) 

— (//  of  Modules)  (Hr s/Module) 
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IIrf./Mochilo  — 18  CompUcs /Module  @ 3 Mins/ 

Compile  + 9 Fxinctional  Simulations  @12  Mins/ 

Run  -1  Data  Reduction  for  75%  of  Sixmilation  Runs 
@ lb  Mins  Each. 

(54  Mins)  + (108)  -t-  (70  Mins)  = 3.  87  Hours/Module  Cost/ 
Ur  —323  Based  on  'Current  Industrial  Estimate  of  Cost 
Per  Hr  for  Uike  Facility. 

(3)  Total  = (3.  87)  (,V3  F #4)  -f- 100)  ($323)  Per  Yr. 

(4)  Simulation  Com]juter  Time 

(A)  (/f  of  Hr s /Module)  (Cost/Hr)  (//  of  Modules) 

of  Hrs  — 4 Simulations  at  60  Min/iSimulation  (Includes 
Set  Up,  Runs,  and  Run  Evaluations) 

Cost/Hr  = (10%  (Maintenance  fCDMS,  CID,  SIM  COMP)) 

+ Consumables)  + (Operations))-y2080  Hrs, 

= ($8)  + (0)  4 ((2  X $40K)f2080) 

= $46.  46 /Hr. 

# of  Modules  = (#3  + (/4)  100) 

(4)  Total  = (($46.46)  (#3  4 #4)4- 100)  (4  Hrs.  ))  Per  Yr. 

(5)  • Host  Computer  Time  PEP  .Software 

(A)  — ((Host  Timc/Modulo)  (#  Modules)  (Cost/Hr)) 

Per  Flight/Yr.  ' 

Host  Time  ~ (#  Modixles)  (Time/Module) 

Timc/Module  = 18  Compiles /Module  @ 3 Mins/  Compile  4 
Data  Reductions  Runs/Modulc  @ 10  Mins/Run 

= 84  Mins /Module 

Cost/IIr  = $323  (Same  as  4.  1 (3)) 

# of  Modules  //9 
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(5)  Total  ■—  0 for  This  Option 

(6)  Siirmlatjon  Computer  Time  PEP  Software 

(A)  = ((#  of  Ilrs)  (Cost/Hr))  of  Modules)  ) 

Pei*  FJight  Yr. 

# of  Hrs  — 7 Simulations  at  60  Mins /Simulation* 
(Includes  Set  Up,  etc.  ) 

Note:  '9  Functional  Simulations  — Real-Time  Simiilations. 

Assume  No  Functional  Simulations  for  DEP. 

Cost/Hr  — $46.  46  (Same  as  4.  1 (4)) 

(6)  Total—  0 for  This  Option 

(7)  Travel 

(A)  = (Nmnber  of  Man  Yrs)  (Travel  Cost/Man  Yr)/Yr. 

Number  of  Man  Yrs  = Number  of  Man  Yrs  Required  as 
Determined  by  Ninribcr  of  New  Instructions 

Travel/Man  Yr.  — (Number  of  Trips)  (Cost  of  Ticket)  + 
('Number  of  I>ays)  (Cost  Day) 

Number  of  Trips  = 4 Per  Man  Yr. 

Cost  of  Ticket  = $150 

Cost/Day  $12.  50  Per  Diem  4 $12.  50  for  Car  — $25 
Number  of  Days  =365 
Travel  = 4 ($150)  4 (365)  (25) 

= 600  4 $9;  125  = $9, 725 /Mari  Yr. 

(7)  Totals  (30%)  ((//16)  ($9,  725))/Yr. 

Note:  30%  Travel  Only  for  This  Option  for  Real-Time 

Software  Checkout  and  Integration. 
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(8)  T r aininp; 


(A)  = (Number  of  Programmers)  (Cost/Programmer) 

Number  of  Programmers  = Number  of  Programmers 
Required  by  Nunrber  of  New  Instructions 

Cost  of  Programmer  -=  Engineering  Estimate  $500/Man 

(8)  Total  ((/ 16)  ($500) 
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Cost  Element  4.  Z Experiment  Application  Softwai'e  Maintenance 
Cost  Factors 

1.  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Compxiter  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

(1)  Experiment  Unique  Software 

(A)  = (#  of  Statements)  (Rate  of  Change)  (Cost/Statement) 
Number  of  Statements  = (See  4.  1) 

Rate  of  Change  “ Engineering  Estimate  Based  on  Past  Pro- 
grams t=  40%  for  1st  Re-Fly,  30%  for  End  Re-  Fly,  20%  for 
3rd  Re-Fly,  10%  for  All  Subsequent  Re-Flys, 

of  Statements)  (Rate  of  Change)  = #13 

Cost/Statement  = $45))  Per  Yr, 

■ (1)  Total  = ((#13)  ($45))  Per  Yr. 

(2)  Experiment  Common  Software 
(2)  Total  =0  This  Option 

(3)  I-Iost  Computer  Time 

(A)  = ((#  Modules)  (#  Hrs/Module)  (Cost/Hr))  Per  Yr. 

# Modules  = #13  'f-  1-00 
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//  Hrs /Module  = 3.  87  (See  4.  1 for  Rationale) 

Cost/IIr  = $323  (See  4.  1 for  Rationale) 

(3)  Total  = ((  #13-^  100  (3.  87)  ($323))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = ((#  Modules)  {il  of  Hrs/Moduie)  (Cost/Hr)) 

Per  Yr. 

# Modules  = #13’ 100 

# Hrs /Module  = 4 Hrs  (See  4.  1 for  Rationale) 
Cost/Hr  = $46.46  (See  4.  1 for  Rationale) 

(4)  Total  = ((#13  -J-  100  (4)  ($46.46))  Per  Yr, 

(5)  Host  Computer  Time  PEP  Software 

(A)  ((Host  Time/Modulc)  (#  Modules)  (Cost/Hr)) 
Per  Yr. 

Host  Tixne/Module  =1.4  Hrs  (See  4.  1 for  Rationale) 

# of  Modules  = #15 

Cost/IIr  ~ $323  (See  4,  1 for  Rationale 

(5)  Total  --  0 for  This  Option 

(6)  Simulation  Coinputcr  Time  PEP  Software 

(A)  = {(#  of  Hrs)  (Cost/Hr)  (#  Modules) 

Per  Yr. 

# of  Hrs  = 7 (See  4,  1 for  Rationale) 

Cost/IIr  ~ $46.46  (Sec  4.  1 for  Rationale) 

# of  Modules  = # 15 

(6)  Total  = 0 for  This  Option 
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(7)  Travel 


(A)  — ({Number  of  Man  Yrs)  (Travel/Cosfc/Man  Yr.  ))/Yr. 

Number  of  Man  Yrs.  = Nurn.be r of  Man  Yrs.  Required  as 
Determined  by  Number  of  Instructions  to  be  Maintained 

/ 

Instructions  To  Be  Maintained  — #17 

Travel  = $9,  725  Man/Yr. 

(7)  Total  = (#17)  ($9,725)  (30%) 

Note:  Travel  Required  Only  for  Real-Time  Integration  & 

Simulation  = 30%. 


241 


Cost  Element  4.  3 EAS  Software  Integrated  Verification 
Cost  Factors 

!♦  Integrated  Verification 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Integrated  Verification  Simulation  S/W 

(1)  Integrated  Verification 

(A)  = ((^  of  Modules)  (Cost/Module)) 

Per  Flight/Yr. 

It  of  Modules  = tt21 

Cost /Module  = {ii  Statement)  (Cost/Statement) 

/r  Statement  — 100  Module. 

Cost/Statement  — $15  {$60  Estimated  Total) 

Cost  Per  Statement  for  Central  Development 
Dess  $4  5 for  ’Development) 

(1) -  Total  = 0 for  this  Option 

Rationale:  Based  on  1 Man/New  Flight  for  Central 
Integration  Activities  (Coordination 
Function) 

Av.  Inst/Ne-w  Flight  = 24K  = 6 Man  Y rs. 
1/6  = .15 

(2)  Host  Computer  Thnc 
(A)  = (#  Hrs)  (Cost/Hr. ) 

(2)  Total  = (0)  For  This  Function  (Has  Been  Included  in 
Required  Host  Runs  4.1) 

(3)  Simulation  Computer  Hardware  Time 

(A)  = (#  of  Hrs.  /Module)  (Cost/Hr.  ) (#  Module) 
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§ Hrs/Module  ~ 2 Simulations /Module  at  60  Min  Per 
Simulation  (Includes  Set  Up,  etc.  ) 

Cost/Hr  = $46. 46  (See  4.  1 (4)  B) 

# Modules  — Line  #21 

(3)  Total  = 0 for  This  Option 

See  4.  3 (1)  for  Rationale 

(4)-  Integrated  Verification  Simxilation  S/W 

(A)  a ({#  of  Modiiles)  (Cost/ Module))  Per  Yr. 

# of  Modules  = (#24  + #25)  >?•  100 
Cost/Module  = $1,  500  (See  4,  3 (1)  for  Rationale 

(4)  Total  =•  0 for  This  Option 
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Cost  'Element  4.  4 Prcfli^^bt  Checkout  S/Vl  Development 
Cost  Factors 

1.  Software  Development 

2.  Coxnmon  Soft-ware 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Travel 

( 1 )  Software  Development 

(A)  ^ ((Number  of  HOL  Statements)  (Cost/Statement)) 
Per  Yr. 

Number  of  Statements  ~ jtZZ 
Cost/Statement  = $30 

(1)  Totals  ((#22)  ($30))/Yr. 

(2)  Common  Software 

(2)  Total”  0 No  Common  Software  for  This  Element 
• (3)  Host  Computer  Time 

(Host  Time)  (Cost/Hr)  Ref.  4.1  (3) 

# Modules  #22-rl00 

(3.  87)  {//  Modules)  ($232)  Per  Flight/Yr. 

(3)  Total  = ({3,  87)  (#22-fl00)  ($323))  Per  Yr. 

(4)  Simulation  Coinpuler  Time 

(#  Ilrs/Modulo)  (Cost/Hr.)  (#  Modules) 

Ref  4.  1 (4) 

(4)  Total  =:  (($46.46)  (//22-rl  00)  (4))  Per  Yr,  - 
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(5)  Travel 

(A)=  ((.3)  (#  Man  Yrs)  {$9,  725))  Per  Yr. 
(5)  Total  r-  ({.3  0)  (^22f833)  ($9,725))  Per  Yr. 
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PKEFLIGHT  SOFTWARE  SIZING  RATIONALE 


Saturn  History 

IjVDC/DA  interface  signals  = 86 

LiVDC/DA  # instructions  = 4,650 

average  # instructions /signal  = ■ 54 

ATM  History 

ATMDC  interface  signals  = 275 

ATMDC  7T  instructions  = 7, 897 

average  # instructions /signal  = ^ 

Mission  8 of  Spacelab 

# interface  signals  = 81.  6 

# payload  elements  = 1.  3. 

average  # interface  signals  = 62.  77 

Assvime  preflight  job  for  each  payload  element  is 
the  same  and  equivalent  to  Saturn  L.VDC  = 4,  650 
instructions. 

4, 650  

= 5 = 930  HOL  statements  at  a cost  of  $3 0/Statement. 

Number  of  Statements  = Number  of  HOL  Statements  per 
Payload  Element  X # Payload  Elements  = 930  X PE/Yr. 
(New  Flight) 

Cost/Statement  = $30 
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Cost  Element  4.  5 Pre-Flight  Checkout  Software  Maintenance 
Cost  Factors 

1.  Experiment  Unique  Software 
E.  Experiment  Common  Software 

3.  Host  "Computer  Time 

4.  -Simulation  Computer  Time 

5.  Travel 

0)  F.xperiment  Ua i ci ue  Software 

(A)  = ({vr  of  Statements)  (Change  Rate)  (Cost  Statement)) 
Per  Yr. 

Nnmbcr  of  Statements  = 930  x # Payload  Elements /Yr 
Fliglits) 

Change  Rate-=  10"/o  for  Ecich  Flight 
Cost  Statci-nenk  = $30  Ref.  4.  4 (1) 

(1)  Total  anS)  ($30))  Per  Yr. 

.(2)  Experiment  Common  Software 

(2)  Total  0 No  Common  SofUvare  This  Element 

(3)  Host  Co-n\pv.tcr  Time 

(A)  =:  (Host  Time)  (Cost/Hr) 

(3)  Total  - (('(23-rlOO)  (3.87)  ($323))  Ref.  4.2  (3) 

( 4 ) Sim\ih-'li on  C c i m puter  Time 

(4)  Total.-  ((,'/23-ri  00)  (4)  ($-16.46)  Ref.  4,2(4) 


IS 
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{5}  Travel 

(A)  — (Number  of  Man  Yrs)  ($9,  7Z5)/Yr. 
(5)  Total  - (30%)  (/^ZS-'SSS)  ($9,  725))  Per. 
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Cost  Element  4.  6 EAS  Dependent  STIC  HDAV  Modification^ 
Cost  X^actors 

1.  Host  Main  Memory 

2.  Remote  Job  Entry 

3.  Display  Terminals 

4.  Maintenance  Added  Hardware 

5.  Telecommunications 

( 1 )  Host  Main  Memory 

(A)  = (GSA  Price)  (Memory  Size) 

(1)  Total  — 0 for  This  Option 

(2)  R.1E 

(A>=  (GSA  Price)  RJE) 

(2)  Total  — 0 for  This  Option 

(3)  Display  Terminals 

(A)  (GSA  Price)  (»  Terminals) 

(3)  Total:-:  0 for  This  Option 

( 4 ) Mai  111  ena  i !ce  Added  Hardware 
(A)  =:  GSA 

(4)  Total--”  0 for  Tliis  Option 

(5)  Tel  eeoniinuni  ca*  ions 

(A)  (Tiinc  Cost)  (,"  of  Hines) 

(fj)  Total--  0 for  Thi.s  Option 
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Cost  Element  4,  8 Experiment  Real-Time  Simulation  Software 

Development 

Cost  Factors 

1.  Software  Development 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  Software  Development 

(A)  = ((#  of  Statements)  (Cost/Statement))  Per  Yr. 

# of  Statements  = (1.  4K)  {Payload.  Elements /Yr.  ) 
(New  Flights) 

Cost/Statement  = $45  Due  to  Less  Documentation 
and  No  Integration 

# of  Statements  = #24 

(1)  Total  = ({#24)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 

# of  Modules  = #24  “T  100 

(2)  Total  = ((1.  4)  (#24  -100)  ($323))  Per  Yr. 

(3)  Simulation  Computer  Time 
= Same  Formula  as  4.1  (6) 

# Modules  = #24  T*  100 

(3)  Total  = {(7)  (#24  100)  ($46.  46)).  Per  Yr. 

(4)  T ravel 

((.  3)  (#  Man  Yr.  ) ($9,  725))  Per  Yr. 

(4)  Total  = ((30%)  (#24  t 833)  ($9,  725))  Per  Yr. 
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Rationale  for  Simulation  Software  Required  for  Payload  Elements 


Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simulation  Software. 

Engineering  Estimate  that  21K  Table  Words  Equates  to  Approximately 
1/3  X 21K  = 7K  Machine  Language  Instructions. 

7K  ^5  = 1,  4K  HOL  Statements 

1.  4K  X $45 /Statement  = $6 3K/ Payload  Element 
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Cost  Element  4,  9 — Experiment  Real-Time  Simulation  Software 

Maintenance 

Cost  Factors 

1.  Maintenance 

2.  Host  Computer  Time 

3.  Simulation  Computer-  Time 

4.  Travel 

(1)  Maintenance 

(#  of  Statements)  (Change  Rate)  (Cost/Statementy 
# of  Statements  = ^25 

Change  Rate  Engineering  Estimate  = 10%/Flight 
Cost/Statement  = $45  Same  as  4.  8 (1)  (3) 

(1)  Total  = ({/r‘25)  ($45))  Per  Yr. 

(2)  Host  Computer  Time 
Ref.  4.  8 (2) 

••  (2)  Total  :=  ((1.4)  (rf2S~100)  ($323))  Per  Yr. 

(3)  Simulation  Computer  Time 
Ref.  4.  8 (3) 

(3)  Total  ('(7)  (//25-rlOO)  ($46.  46))  Per  Yr. 

(4)  Travel 

(A)  = {(,3)  (#  Man  Yr.  ) ($9,  72'^))  Per  Yr. 

(4)  Total  - ((30%)  (#24-^833)  ($9,  725))  Per  Yr. 
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Cost  Element  5.  1 Experiment  Processor  Acqnisition 
Cost  Factor's 

1,  Processor  Hardware  (I/O  Included) 

2,  Development  and  Qualification 

3,  Special  Test  Equipment 

(1)  Processor  Hardware 

. (A)  « {{  # of  Processors)  {Cpgt/Processor)) 

# of  Processors  = ^34 
Cost/Processor  = $46K 

(1)  Totals  {(#34)  ($46K))  Per  Yr. 

(2)  Development  and  Qualification 

(A)  3 ({#  Qualifications)  (Cost/Qualification)  P-er  Yr. 

(2)  Total  =(1)  ($520.  3K)  1 Time  Cost 

(3)  Special  Test  Equipment 
Engineering  Estimate  r-  $5K/Unit 

* # of  Units  rrr  #34 
■(#  Units)  ($5K)  Per  Yr. 

(3)  Totals  {(#34)  ($5K))  Per  Yr. 
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GROUNDRULES  FOR  DEDICATED  EXPERIMENT  PROCESSOR 


I.  I Central  Experiment  Computer  Capacity  = (Speed)  and  (Memory) 

Speed  = (500K  Adds  Per  Second)  (65%)  KADS 
500  KADS  = CII  Specifications 

65%  = 100%  - (15%  Overhead)  = (20%  Contingency) 

Memory  = (Total  Capacity)  - (Contingency)  -(Operating  System) 

Total  Capacity  = 64K  CII  Specifications 

Contingency  = 30%  Engineering  Estimate 

Note:  Low  Compared  to  Industry  Estimates  (50%  - 100%) 

Operating  System  = 20K  Memory  Requirement  ESA  Estimate 

(A)  ^ 64K  - 19.  2K  - 20K 
= 24.  8K 

II.  When  a ne\v  payload  exceeds  central  computer  capacity,  a DEP 
will  be  selected  for  tlxj  element  that  has  the  greatest  capacity 
requirement.  Each  element  having  this  requirement  will  be 
assigned  a different  DEP,  except  the  case  where  one  DEP  is 
used  on  multiple  missions. 

III.  Assume  all  Spacclab  Review  Item  Disposition  (RID's)  for  CDMS 
modifications  are  incorporated  for  mass  memory,  data  bus,  etc. 

IV.  Two  classes  of  DEP's  were  considered: 


(1)  Micro  Processor 

(2)  Mini  Processor 

Only  1 DEP  will  be  specified. 

I 

V.  Assume  any  non-standard  DEP*s  selected  will  have  support 
software  that  is  executable  on  STIL  host  or  STIL  simulation 
computer. 


VI.  'For  any  mission,  assume  that  the  required  number  of  data  bus 
RAU’s  can  be  provided. 


OKlGlNAh  PAgp  tq 

OP  POOR  QUAL^ 
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VII.  Number  o£  processors  is  determined  by  applying  "Groiindrules 
for  DEP"  to  GDC  provided  software  requirements. 

Cost/ Processor  is  determined  by:  processor  class  and 

confi  guration. 

((Processor  Pa rdvvare)  + (Qualification)  (Special  I/O  (RAU 
Equivalent)  + (Special  Test  Equipment)  + (Peripherals*)  + 
(Peripherals  OuaUfication)) 

Each  element  will  be  determined  according  to  selected 
processor  class  and  configuration. 


*For  Option  IA1  only  applies  when  central  computer  cannot 
support  requirements. 
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Cost  Element  5.  2 Experiment  Processor  Maintenance 


Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Re-Furbishment 

(1)  Maintenance 

(A)  " 8%  of  DEP  Purchase  Price/Yr.  for  Each  Yr. 
Used 

(1)  Total  = ((8%  ($46K))  (#35))  Per  Yr. 

(2)  Distribution 

((Cost/Dlstribution)  (#  Required))  Per  Yr. 

(2)  Totals  ($500)  (#36) 

(3)  Re-Furbishment 


(A)  s-  ((Number  of  DEPs)  (Cost/Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr. 

Number  of  DEPs  ^ Determined  From  Mission  Model 
Requirements  

(3)  Total  =“  Cost/Unit  for  Rc-Furbishment  = 0 Assumes 
DEPs -will  Meet  Spacelab  Lifetime  Requirements 
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Cost  Element  5.  3 PEP  Software 
Cost  Factors 

1,  Operating  System  Development 
■ 2.  Support  Software  Development  . 

(1)  Operating  System  Development 

, (A)  s {(Number  of  Instructions)  (Cost  Per  Instruction)) 

Number  of  Instructions- = 4K  Engineering  Estimate 
(M  + vS  Study) 

(1)  Total  = (4K)  ($100)  = 1 Time  Cost 

(2)  Support  Software  Development 

(A)  =r  (Vendor  Pease)  or  ((Number  of  Statements) 

(Cost  Per  Statement) 

Assume  Vendor  Lease  - $25K  fo'r  Cross  Assembler 

25K  for  Cross  Compiler 
$50K  (Engineering  Estimate) 

(2)  Total  = $50K  1 Time  Cost. 
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Cost  Element  5.  4 PEP  Software  Maintenance  and  Distribution 
Cost  Factors 

1 . Maint  en  anc  e 

2.  Distribution 
U)  Maintenance 

(A)  — ((Number  of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement)) 

Number  of  Statements  ~ 4.  OK  Operating  System 

2.  4K  Cross  Assembler 
9«  OK  Cross  Compiler 
15.  4K  (Engineering  Estimate) 

Line  #27  ^ i of  DEPs  Used/Yr. 

Rate  of  Change=s'‘5%  Per  Yr,  When  Used  - 
(Engineering  Estimate) 

Cost  Per  Statement  $45 

(1)  Totals  ((15.  4K)  (5%)  ($45))  Per  Yr.  ’ 

(2)  Distribution 


(A)  * (#  Set  Builds)  (Cost/ Set )-(#~'Deliveries) 
(2)  Total  = {($50)  (#35))  Per  Yr. 


Cost  Elements  6.1,  6,  2,  6.  3,  6.4-  Real-Time  Simulation  Test  Set 
0Mot  Required  for  This  Option  - Use  STIL) 


258 


Cost  Element  7.1 


PI  Host  Computer  Software 


Cost  Factors 

1,  Distribution 

2,  Installation 

3 , Maint  enanc  e 

(1)  Distribution 

(A)  = {#  Set  Builds)  (Cost/Set)  (#  Deliveries)  Per  Yr. 

# Set  Builds  = 2 (Support  Software  + Simvilation  Software) 
Cost/ Set  = Engineering  Estimate  = 1 Man  Week  = $962 

# Deliveries  = #34 

(1)  Total  = ((2)  ($962)  (#34))  Per  Yr. 

(2)  Installation 

Engineering  Estimate  = 2 Man  Weeks 

= ($962)  (2) 

= $1924  Per  Installation 

(2)  Total  = (($1924)  (#34))  Per  Yr. 

(3)  Maintenance 

Maintenance  = Level  of  Effort* 

*(Maintenance  is  F eed  Back  of  Problems  Encountered 
In  Use  of  Distributed  Software). 

Level  of  Effort  = Engineering  Estimate 

(3)  Total  = {($5K)  (#35))  Per  Yr. 
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SECTION  10 


Option  ns 3 A - Distributed  Standard  Mini  Software 

Development  by  PI  at  His  Facility.  Real- 
Time  Simulation  Testing  at  Central  Facility 


119.  2 Cost  Data 
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BLAisiK; 


mum 


OPTION  II  B3A 
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IIB3A 


COST  ELEMENT 


TOTAL 


ESCALATED  TOTAL 


iiF-Onc  'film;  Form  1 {Mart'll  25,  1076) 


1688.54 


TOTAL  COST 
FY80 


F 


FY81 


926. 29 
213. 34 
0 

222. 56 
62.  32 
0.  53 


520. 18 
279. 27 
0 

667.  66 
26.  82 
■•0.  53 


76.  65 
500. 12 
0 

178. 04 
106. 83 
0.  53 


1103.  02 
0 

204.  00 
58.  52 
450.00 

35.  35 


393. 94 
110.29 

102. 00 
69.24  ' 
0 . 

34.  95 


1181. 81 
47.  27 

51. 00 
85.  60 
0 

35.  85 


315.  14 
189. 09 

510. 00 
78.60 
0 

35.  15 


85.40  97.70  103.84  138.48 


2879.69 

2233.16 

2999.  83 

2128.  63 

4038.91 

3351.67 

4817.07 

1 3657.38 

O' 


OPTION  ^ TOTAL  COST  PAGE Oh 


COST  ELEMENT 

FY84 

FY85 

. FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  1 

243.41 

0 

321. 51 

281.24 

55.07 

95.83 

0 

0 

4.2 

335.  88 

489. 87 

249. 49 

361. 4 5 

353. 15 

370. 37 

476. 73 

454. 42 

4.  3 

0 

0 

0 

0 

0 

0 

0 

0 

4.4 

89.  02 

0 

133. 53 

133. 53 

44.  52 

44.  52 

0 

0 

4.  5 

120. 19 

190. 84 

133.  54 

222. 56 

173.  59 

232.90 

240. 36 

284. 77 

4.  6 

0.  53 

0.  53 

0.  53 

0-  53 

0.  53 

0.  53 

0.  53 

0.  53 

4.7 

- 

- 

- 

- 

- 

- 

~ 

- 

4.  8 

157. 58 

0 

236. 36 

236. 36 

78.  78 

78.  78 

0 

0 

4.9 

212.  73 

346. 66 

236. 37 

393.94 

307. 28 

417. 57 

425. 46 

495.98  ■ 

5.  1 

0 

0 

0 

0 

0 

0 

0 

0 

5.  2 

82.  78 

130. 44 

85.  10 

127. 76 

87.  78 

128. 44 

106. 54 

129. 12 

5.  3 

0 

0 

0 

0 

0 

0 

0 

0 

5.4 

35.  20 

35.  55 

35.  80 

35.  65 

35.  70 

35.  35 

35.  00 

35.  05 

6.  1 

■ 6.2 

6.  3 

6.4 

7.  1 

105,  00 

165.  00 

100. 00 

160.  00 

105. 00 

165.00 

140. 00 

170. 00 

TOTAL 

1382.  32 

1358.  89 

1532.23 

1953.02 

1241. 40 

. , . 

1569. 29 

1424.62 

1569.87 

ESCALATED  TOTAL 

2541.34 

2673.14 

3225.12 

4390.57 

2991.58 

4046.47 

3930.57 

1 

4634.51 

TOTAL  COST 

23,561.13 

ESCALATED  TOTAL  COST 

45,994.87 

AVERAGE  COST  PER  FLIGHT 

BFIl-One  Time  Form  2 (March  25,  1976) 
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OPT  ION ^ TOTAL  MAN  POWER  PAGE OF 
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OPTION IIB3A ELEMENT  COST  PAGE _OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79  . 

FY80 

FY81 

FY82 

FY83 

4. 

1 EXPERIMENT 
APPLICATION 
SOFTWARE 
DEVELOPMENT 

1) 

SOFTWARE  DEV. 

- 

222. 30 

656. 82 

372.69 

55.80 

2) 

COMMON 

SOFTWARE 

0 

0 

0. 

0 

3) 

HOST  COMPUTER 
TIME 

61.75 

182.45 

103.  53 

15.  50 

4) 

SIMULATION 
COMPUTER  TIME 

9,  18 

27.  13 

15.  39 

2.  30 

5) 

HOST  COMPUTER 
TIME  DEP 
SOFTWARE 

0 

0 

0 

0 

6) 

SIMULATION 
COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

7) 

TRAVEL 

16.  31 

51.  11 

24.  39 

2.  60 

8) 

TRAINING 

. 

2.80 

8.76 

4.  19 

0.  45 

LABOR  COST 

222. 30 

656. 82 

372.  69 

55.  80 

MANPOWER 

4.  5 

13.  1 

7.  5 

1.  1 

TOTAL  COST 

312. 34 

926.27 

520. 18 

76.65  1 

Tim,*  Form  1 ai.irrh  TOVfi’) 
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OPTION nSiA ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4. 1 

EXPERIMENT 

APPLICATION 

SOFTWARE 

DEVELOPMENT 

1) 

SOFTWARE  DEV. 

177. 17 

0 

233.  24 

203.  67 

39.06 

60.75 

0 

0 

2) 

COMMON 

SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3) 

HOST  COMPUTER 
TIME 

49.  21 

0 

64.  79 

56.  58 

10.85 

19.  37 

0 

0 

4) 

SIMULATION 
COMPUTER  TIME 

7.  32 

0 

9.  63 

8.  41 

1.61 

2.  88 

0 

0 

5) 

HOST  COMPUTER 
TIME  DEP 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

6) 

SIMULATION 
COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

7) 

TRAVEL 

8.29 

0 

11.  82 

10.  74 

3.  03 

3.  27 

0 

0 

8) 

TRAINING 

1.  42 

0 

2.  03 

1.  84 

0.  52 

0.56 

■ 

0 

0 

LABOR  COST 

177.  17 

0 

233. 24 

203.67 

39.  06 

69.75 

0 

0 

MANPOWER 

3.  5 

0 

4.  7 

mm 

.8 

1-4 

0 

0 

TOTAL  COST 

243.41 

0 

321. 51 

281. 24 

55.  07 

95.83 

0 

0 

f!P“Ono  'I'iiiK*  1'’nvi>i  /i  ^Mi'rrii  '>'i  )07^v^ 


COST  ELEMENT 



4.2  EXPERIMENT 
APPLICATION 
SOFTWARE 
MAINTENANCE 

1)  EXPERIMENT 
UNIQUE 
SOFTWARE 

2)  EXPERIMENT 
COMMON 
SOFTWARE 

3)  HOST  COMPUTER 
TIME 

4)  SIMULATION 
COMPUTER  TIME 

5)  HOST  COMPUTER 
TIME  DEP 
SOFTWARE 

6)  SIMULATION 
COMPUTER  TIME 
DEP  SOFTWARE 

7)  TRAVEL 


LABOR  COST 
MANPOWER 
TOTAL  COST 


FY80 

FY81 

FY82 

0 

151.70 

199.94 

0 

0 

0 

0 

42.  50 

55.  52 

0 

6.  32 

8.26 

0 

0 

0 

0 

0 

0 

0 

11.  82 



15.  55 

0 

151.  70 

199.94 

0 

3.0 

4.0 

0 

212. 34 

279. 27 

.0F_ 


FY83 


99.45 


14.  79 


0 

27.  86 
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OPTION S&M ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.2  EXPERIMENT 
APPLICATION 
SOFTWARE 
MAINTENANCE 

1)  EXPERIMENT 
UNIQUE 
SOFTWARE 

240.  48 

350.67 

178.  61 

258,  75 

252.  81 

265.  14 

354. 47- 

325.  31 

2}  EXPERIMENT 
COMMON 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIME 

66.  80 

92.  41 

49.  6l 

71.  88 

70.23 

73.  65 

80.  02 

90.  36 

4)  SIMULATION 
COMPUTER 

9.93 

14.  48 

7.  38 

10.  69 

10.44 

10.95 

14.64 

13.43 

5)  HOST  COMPUTER 
TIME  DEP 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

6)  SIMULATION 

COMPUTER  TIME 
DEP  SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

7)  TRAVEL 

18.  67 

27.  31 

13.  89 

20.  13 

19.67 

20.  63 

27.  60 

25.  32 

LABOR  COST 

240.  48 

350.67 

178. 6l 

258.  75 

252. 81 

265.  14 

354.47 

325.  31 

MANPOWER 

4.  8 

7.  0 

3.  6 

' 5.  2 

5.  1 

5.  3 

7.  1 

6.  5 

TOTAL  COST 

335. 88 

489. 87 

249.49 

361. 45 

353. 15 

370. 37 

476.73 

454.42 

r-F~Oni‘  TiiiK'  Fon»  'k  ^M.ivch  107f>> 
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OPTION 2SM ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80  ■ 

FY81 

FY82 

FY83 

4. 

3 EAS  SOFTWARE 
INTEGRATED  . 
VERIFICATION 

1) 

INTEGRATED 

VERIFICATION 

0 

0 

0 

0 

2) 

HOST  COMPUTER 
TIME 

0 

0 

0 

0 

3) 

SIMULATION 
COMPUTER  TIME 

0 

0 

0 

0 

4) 

INTEGRATED 

VERIFICATION 

SIMULATION 

SOFTWARE 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

EF-Ono  Tinio  Form  T fn.-trol. 
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OPTION- ITB3A: ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

. FY85 

FY85 

FY87 

FY88 

FY89 

•FY90 

FY91 

4.  3 EAS  SOFTWARE 
INTEGRATED 
VERIFICATION 

1)  INTEGRATED 
VERIFICATION 

0 

0 

0 

0 

0 

0 

0 

0 

2)  HOST  COMPUTER 
TIME 

0 

0 

0 

0 

0 

0 

0 

0 

3)  SIMULATION 

COMPUTER  TIME 

0 

0 

0 

0 

0 

0 

0 

0 

4)  INTEGRATED 
VERIFICATION 
SIMULATION 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

. 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

I’iim*  Fono  !\  CH\rrl’  ?'» 
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OPTION IIB3A ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83  . 

4.4  PREFUGHT 
CHECKOUT 
SOFTWARE 

D DEVELOPMENT 

1)  SOFTWARE 
DEVELOPMENT 

2)  COMMON 
SOFTWARE 

3)  HOST  COMPUTER 
TIME 

4)  SIMULATION 
COMPUTER  TIME 

5)  TRAVEL 

390.60 

0 

162, 75 

24.  20 
45.  60 

139.  50 
0 

58.  13 

8.64 
16.  29 

418. 50 
0 

174. 38 

25.  92 
48. '86 

111.60 

0 

46.  50 

6.91 
13,  03 

LABOR  COST 

390.60 

139. 50 

418, 50 

111. 60 

MANPOWER 

7.  8 

2.  8 

8.4 

2.  2 

TOTAL  COST 

623. 15 

222. 56 

667. 66 

178.04 

El!l-OnR  Tl  inp  Fn>'in  T I’M.'itH)  ?5 , 
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OPTION I1B3A ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.4  PREFLIGHT 
CHECKOUT 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE  DEV. 

55.  80 

0 

83.70 

. 

83.70 

27.90 

27.  90 

0 

0 

2)  COMMON 
SOFTWARE 

0 

0 

0 

0 

0 

0 

0 

0 

3)  HOST  COMPUTER 
TIME 

23.  25 

0 

34.88 

34.88 

11.63 

11.63 

0 

0 

4)  SIMULATION 

COMPUTER  TIME 

3.46 

0 

5,  18 

5.  18 

1.73 

1.  73 

0 

0 

5)  TRAVEL 

6.  51 

0 

9.  77 

9.77 

3.  26 

3.  26 

0 

0 

LABOR  COST 

55.  80 

0 

83.  70 

83.70 

27.90 

27.90 

0 

0 

MANPOWER 

1.  I 

0 

1.7 

1.7 

.6 

.6 

0 

0 

TOTAL  COST 

89.02 

0 

133. 53 

133. 53 

44.  52 

44.  52 

0 

0 

Tilin''  I'pnn  )07<'i^ 
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OPTION 1JB3A ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4. 

5 PREFLIGHT 
CHECKOUT 
SOFTWARE 
MAINTENANCE 

1) 

EXPERIMENT 

UNIQUE 

SOFTWARE 

0 

39.  06 

16.74 

66.  96 

2) 

EXPERIMENT 

COMMON 

SOFTWARE 

0 

0 

0 

0 

3) 

HOST  COMPUTER 
TIME 

0 

16.  28 

6,  98 

27.  90 

4) 

SIMULATION 
COMPUTER  TIMI 

• 

0 

2.42 

1.  04 

4.  15 

5) 

TRAVEL 

0 

4.  56 

2.06 

7.82 

LABOR  COST 

■ 

^ o .._ 

39.  06 

16.  74 

66.  96 

MANPOWER 

0 

.8 

. 3 

— 
1.  3 

TOTAL  COST 

0 

62.  32 

26.  82 

106. 83 

EF-One  Time  Form  .1  (Mdrcfi  2S.  1076> 


OPTION S£i!i ELEMENT  COST  PAGE OF 


COST  ELEMENT 

py84 

FY85 

FY85 

FY37 

FY88 

FY89 

FY90 

FY91 

4.  5 

PREFLIGHT 

CHECKOUT 

SOFTWARE 

MAINTENANCE 

1) 

EXPERIMENT 

UNIQUE 

SOFTWARE 

75.  33 

122. 76 

83.70 

139. 50 

108.81 

147.87 

150.  66 

178. 56 

2) 

EXPERIMENT 

COMMON 

SOFTWARE 

0 

0 

0 

0 

. 0 

0 

0 

0 

3} 

HOST  COMPUTER 
TIME 

31.  39 

51.  15 

34.  88 

58.  13 

45.  34 

61.  61 

62,  78 

74.  40 

4) 

SIMULATION 
COMPUTER  TIME 

4.  67 

7.  60 

5.  18 

8.  64 

6.  74 

9.  16 

9.  33 

11.06 

5) 

TRAVEL 

■ 8.80 

14.  33 

9.  77 

16.29 

12.  70 

17.  26 

17.  59 

20.  75 

LABOR  COST 

75.  33 

122.76 

83.70 

139. 50 

103. 81 

147.87 

150.66 

178. 56 

MANPOWER 

1.  5 

2.  5 

1.7 

2.8 

2.  2 

3,  0 

3.  0 

3,  6 

TOTAL  COST 

120. 19 

190. 84 

133. 54 

222. 56 

173. 59 

232.90 

240. 36 

248,  77 

pp-fi,.,.  Ti(iir'  t'oi-i"  A TMn-r  '-  ir>Tp  T 
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OPTION «=3a ELEMENT  COST  PAGE OF_^ 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

„ 

6 EAS  DEPENDENT 
STID  HARDWARE 

supplement 

} 

1) 

HOST  MAIN 
MEMORY 

0 

0 

0 

0 

2) 

REMOTE  JOB 
ENTRY 

0 

0 

0 

0 

3) 

DISPLAY 

TERMINALS 

7.91 

0 

0 

0 

4) 

MAINTENANCE 

0 

.53 

. 53 

.53 

5) 

TELECOMMUNI- 

CATIONS 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

TOTAL  COST 

■ 7.  91 

.53 

. 53 

.53  1 

EF-Oiio.  Time  Ff'rin  3 
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OPTIOM IIB3A  EltiV£NT  COST  PAGE OF i 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

4.6  EAS  DEPENDENT 
STIL  HARDWARE 
SUPPLEMENT 

1)  HOST  MAIN 
MEMORY 

* 

’ 

0 

0 

0 

0 

0 

0 

0 

0 

2)  REMOTE  JOB 
ENTRY 

0 

0 

0 

0 

0 

0 

0 

0 

3)  DISPLAY 

TERMINALS 

0 

0 

0 

0 

0 

0 

0 

0 

4)  MAINTENANCE 

. 53 

. 53 

. 53 

. 53 

. 53 

. 53 

. 53 

. 53 

5)  TELECOMMUNI- 
CATIONS 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

. 53 

. 53 

. 53 

. 53 

, 53 

.53 

. 53 

. 53 

rF-Ooc  Tintf'  F,.r»i  A ('Mini,  '>■; 


OPTION S21A ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.8  EXPERIMENT 
REAL-TIME 
SIMULATION 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE 
DEVELOPMENT 

2)  HOST  COMPUTER 
TIME 

3)  SIMULATION 
COMPUTER 
TIME 

4)  TRAVEL 

. 

■ 882.00 
88.  63 

63.  74 
68.  65 

315.  00 

' 

31.65 

22.77 
24.  52 

945.  00 
94.  96 

68.  30 
73.  55 

1 

252.00 
25.  32 

18.  21 
19.  61 

LABOR  COST 

882. 00 

315.00 

945.00 

252. 00 

MANPOWER 

17.6 

6.  3 

18.  9 

5,  0 

TOTAL  COST 

1103. 02 

393.94 

1181. 81 

315.14  1 

EF-Oiic  TinK*  Form  "I  fMarcIi 
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OPTION I1B3A  ■ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

4.8  EXPERIMENT 
REAL-TIME 
SIMULATION 
SOFTWARE 
DEVELOPMENT 

1)  SOFTWARE 

DEVELOPMENT 

126. 00 

0 

189.  00 

189.00 

63.00 

63.00 

0 

0 

2)  HOST  COMPUTER 
TIME 

. 12.66 

0 

18,99 

18.  99 

6.  33 

6.  33 

0 

0 

3)  SIMULATION 
COMPUTER 
TIME 

9.  11 

0 

13,  66 

13,  66 

4.  55 

4.  35 

0 

0 

4)  TRAVEL 

9.  81 

0 

14.  71 

14.  71 

4.90 

4.90 

0 

0 

T 

LABOR  COST 

126. 00 

0 

189. 00 

189.00 

63.  00 

63.  00 

0 

0 

MANPOWER 

2.5 

0 

3.  8 

3.  8 

1.  3 

1.  3 

0 

0 

TOTAL  COST 

157.  58 

0 

236. 36 

236. 36 

78.  78 

78.  78 

0 

0 

Thi'O  F.n'i»  '<  FM-n-f'-  'G  n7l'.^ 
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OPTION I1B3A  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.9  EXPERIMENT 
REAL-TIME 
SIMULATION 
SOFTWARE 
MAINTENANCE 

1}  MAINTENANCE 

2)  HOST  COMPUTER 
TIME 

3)  SIMULATION 
COMPUTER  TIME 

4)  TRAVEL 

0 

0 

0 

0 

88.20 

8.'86 

6.  37 
6.  86 

37.  80 

3.  80 

• 2. 73 

2.  94 

151. 20 
15.19 

10.  93 

11.  77 

LABOR  COST 

0 

88.  20 

37.  80 

151. 20 

MANPOWER 

0 

I.  8 

0.  8 

3.  0 

TOTAL  COST 

0 

liO. 29 

47.  27 

189.09 

BF-One  Time  Form  3 (Mnrrii  ?■; , loyrA 
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COST  ELEMENT 


4.  9 EXPERIMENT 

REAL-TIME  i 

SIMULATION 
SOFTWARE  i 

MAINTENANCE  ! 

1)  MAINTENANCE 

2)  HOST  COMPUTER 
TIME 

3)  SIMULATION 
COMPUTER  TIME 

4)  TRAVEL 


LABOR  COST 
MANPOWER 
TOTAL  COST 


ELEMENT  COST  PAGE OF 


FY37 

FY88 

FY89 

FY90 

FY91 

315.00 

31.  65 

22.  77 
24.  52 

245. 70 

24.69 

17.  76 
19.  13 

333.90 
33. 55 

24.1  3 
25.99 

‘ 

340.20 

34.  19 

24.  59 
26.  48 

403. 20 

38.26 

29.  14 
31.  38 

315. 00 

245. 70 

333.90 

340. 20 

403. 20 

6.  3 

6.  7 

6.  8 

8.  1 

393.94 


307, 28 


417.  57 


425.46 


495.  93 
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184.00  92.00  46.00  460.  00 

0 0 0 0 

20.00  10.00  5.  00  50.00 


0 0 0 0 

0 0 0 0 

204.00  102.00  51.00  510.00 


KF“Oue  Ttnwi  Form  M ('Mnrch  25,  1Q755 
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OPT  1 OM PB3A ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.  1 

EXPERIMENT 

PROCESSOR 

ACQUISITION 

1) 

PROCESSOR 

HARDWARE 

0 

0 

0 

0 

0 

0 

0 

0 

2) 

QUALIFICATION 

0 

0 

0 

0 

0 

0 

0 

0 

3) 

SPECIAL  TEST 
EQUIPMENT 

0 

0 

0 

0 

0 

0 

0 

0 

NO  MANPOWER 
ASSOCIATED 
WITH  THIS  COST 
ELEMENT 

♦ 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

liF-Oiu*  Tfnw'  I’limi  '<  n'f't*  I07i»\ 
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COST  ELEMENT 


5.2  EXPERIMENT 
PROCESSOR 
MAINTENANCE 


FY76 


FY77 


FY78 


ELEMENT  COST 


FY79  FY80 


FY81 


1)  MAINTENANCE 


51.  52 


66.  24 


73.60 


73.  60 


2)  DISTRIBUTION 


7.00 


3.00 


12.  00 


5.  00 


3)  RE-FURBISHMEN' 


LABOR  COST 


MANPOWER 


TOTAL  COST 


DF-One  TiiiK?  Form  1 iMarcli  ]97f-) 


58.  52 


69.  24 


286 


nn3A 


OPTION 


COST  ELEMENT 

FY85 

FY86 

5.  2 

EXPERIMENT 

PROCESSOR 

MAINTENANCE 

1) 

MAINTENANCE 

77.  28 

121.  44 

73.  60 

2) 

DISTRIBUTION 

5.  50 

9.  00 

11.  50 

3) 

RE-FURBISHMEN7 

0 

0 

0 

LABOR  COST 

82.  78 

130.44 

85.  10 

MANPOWER 

1.7 

2.6 

1.  7 

TOTAL  COST 

82.  78 

130.44 

85.  10 

KF-Oiu-  Time  l^orm  -'i  (Mavrii 


t 


— 

ELEMLNI  CUi>l 

PAUt 

ur 

FY87 

FY38 

FY89 

FY90 

FY91 

117.76 

77.28 

121.44 

103. 04 

125. 12 

10.  00 

10.  50 

7.00 

3.  50 

4.  00 

0 

0 

0 

0 

0 

127.76 

87.  78 

128.  44 

106. 54 

129. 12 

2.6 

1.  8 

2.  6 

2.  1 

2.6 

127. 76 


87.78 


128.44 


106. 54 
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OPTION IIB3A  ELEMENT  COST  PAGE  -OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.  3 DEP  SOFTWARE 
DEVELOPMENT  & 
PROCUREMENT 

1)  OPERATING 
SYSTEM 
DEVELOPMENT 

400,00 

0 

0 

0 

2)  SUPPORT 
SOFTWARE 
PROCUREMENT 

( 

50.00 

0 

0 

0 

LABOR  COST 

400,00 

0 

0 

0 

MANPOWER 

8.0 

0 

0 

0 

TOTAL  COST 

450.00 

0 

0 

0 

EF-Oiio  Time  Form  3 (hfarch  25,  7!)76') 
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OPTIOM  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

py84 

FY85 

FY86 

FY87" 

FY88 

FY89 

FY90 

FY91 

5.  3 DEP  SOFTWARE 
DEVELOPMENT  & 
PROCUREMENT 

1)  OPERATING 
SYSTEM 
DEVELOPMENT 

0 

0 

0 

0 

0 

0 

0 

0 

2)  SUPPORT 
SOFTWARE 
PROCUREMENT 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

KF-fri.'  riiiK'  run"  '• 


COST  ELEMENT 


FY76 


FY77 


FY78 


5A  DEP  SOFTWARE 
MAINTENANCE 
& DISTRIBUTION 

1)  MAINTENANCE 


2)  DISTRIBUTION 


LABOR  COST 
MANPOWER 
TOTAL  COST 


FY79  FY80  FY81  FY82  FY83 


34.65  34.65  34.65  34.65 


0.70  0.30  1.20  ,50 
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OPTION iHM ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

5A 

DEP  SOFTWARE 
MAINTENANCE 
& DISTRIBUTION 

1) 

MAINTENANCE 

34.65 

34.65 

34.  65 

34.65 

34.65 

34.65 

34.  65 

34.  65 

2) 

DISTRIBUTION 

0.  55 

0.90 

1.  15 

1.00 

1.  05 

0.70 

■ 

• 

. 

0.  35 

0.40 

LABOR  COST 

35.  20 

35.  55 

35.  80 

35.65 

35.  70 

35.35 

3.5.  00 

35.05 

MANPOWER 

. 7 

. 7 

. 7 

.7 

. 7 

.7 

. 7 

. 7 

TOTAL  COST 

35.  20 

35.  55 

35.80 

35.  65 

35.70 

35.  35 

35.  00 

35.05 

rimi'  vi'n-.  a '’s 


nPTiriM  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

7.1  PI  Host 
Computer 
Software 

(!)  Distribution 

26.94 

7,  70 

3.  85 

1.  92 

19.  24 

(Z)  Installation 

26.  94 

7.70 

3.85 

1.92 

19.  24 

{3)  -Maintenance 

0 

70.  00 

. 90.00 

100. 00 

100.  00 

LABOR  COST 

53.88 

85.  40 

97.  70 

103. 84 

138.  48 

MANPOWER 

1.1 

1.  7 

2.  0 

2. 1 

2.  8 

L „ TOTAL  COST 

53.  88 

85.  40 

97.70  1 

103. 84 

138. 48 

EF-Oiie  Time  Form  3 fM.ircIi  ?■). 
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!B3a 


OPTION 


COST  ELEMENT 

FY84 

FY85 

FY86 

7.1  PI  Host 
C ompute  r 
Software 

(1)  Distribution 

0 

0 

0 

(2)  Installation 

0 

0 

0 

(3)  Maintenance 

105. 00 

165.  00 

100. 00 

LABOR  COST 

105. 00 

165.  00 

100. 00 

MANPOWER 

2.1 

3.3 

2.  2 

TOTAL  COST 

105.00 

165.  00 

100, 00 

* r!F-Oiw*  'P  f UK*  I0*?i  'y 


ELEMENT  COST  PAGE OF 


1 ■■■■■■ 

FY88 

FY89 

mim 

0 

0 

0 

■ 

0 

0 

0 

0 

0 • 

0 

0 

16  0.  00 

105.  00 

165.  00 

140,  00 

170. 00 

160,  00 

105. 00 

165.  00 

140. 00 

170.  00 

3.  2 

2.1 

3.3 

2.  8 

3.4 

160.  00 


105. 00 


• 165.  00 


140.  00 


170.  00 


SECTION  11 


11.1 


Option  IIB3B  - Distributed  Standard  Mini  Software 
Development  by  PI  at  His  Facility 
Using  RTSTS 


Costing  Method 
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ASSUMPTIONS 


All  experiment  application  dependent  software  will  be  implemented 
in  DEP's. 


PI  utilizes  RTSTS  to  develop  and  checkout  all  EAS  software. 


DEP  is  local  to  PI  facility  for  all  Level  IV  activities. 


Common  library  is  not  possible  due  to  independent  PI  software 
development. 

Only  one  mini  development/ qualification  is  required. 


No  PI/PI  integration  is  required  due  to  independence  of  resource 
sharing.  Central  computer  integration  testing  is  still  required. 


Fewer  total  mini's  are  required  due  to  sharing  of  a pool  of  processors. 
Only  one  DEP  operating  system  development  is  required. 
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Cost  Element  4. 1 Experiment  Application  Software  Development 
Cost  Factor 

1.  Software  Development 

(A)  = ((#  of  Statements)  (Cost/ Statement))  Per  Yr. 
# of  Statements  = (#3  + #4) 

Cost/Statement  = $45 

(1)  Total  = ({#3  + #4)  ($45))  Per  Yr. 
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Cost  Element  4.  2 


EAS  Maintenance 


Cost  Factor 

1,  Maintenance 

{A)  = ({#  of  Statements)  (Rate  of  Change)  (Cost/ 
Statement))  Per  Yr. 

# of  Statements  = #13 

Cost/Statement  = $45 

(1)  Total  = ((#13)  ($45))  Per  Yr.  ' 
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Cost  Element  4.  3 


Integrated  V erification 


Total  = 0 for  This  Option 
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Cost  Element  4.  4 Preflight  C/O  Software  Development 
Cost  Factor 

1.  Software  Development 

(A)  ({#  of  HOL  Statements)  (Cost/Statement))  Per  Yr 
# of  Statements  = #22 

'A  - 

Cost/Statement  .=  $30 

(1)  Total  = ((#22)  ($30))  Per  Yr. 
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PREFLIGHT  SOFTWARE  SIZING  RATIONALE 


Saturn  History 

LVDC/DA  interface  signals  = 
LVDC/DA  § instructions 
average  # instructions /signal  = 


86 

4,650 

54 


ATM  History  , 

ATMDC  interface  signals  = 275 

ATMDC  # instructions  7,897 

average  § instructions/ signal  = 29 


Mission  8 of  Spacelab 

# interface  signals  = 81,  6 

# payload  elements  = 1.3 

average  § interface  signals  = 62.  77 

Assiune  prefliglit  iob  for  each  payload  element  is 
the  same  and  equivalent  to  Saturn  LVDC  = 4,  650 
instructions. 

4,650 

= 5 = 930  HOL  statements  at  a cost  of  $30/State’ment. 

. Nuitiber  of  Statements  = Number  of  HOL  Statements  pgr 
Payload  Element  X # Payload  Elements  = 930  X PE/Yr. 
(New  Flight) 

Cost/ Statement  = $30 
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Cost  Element  4.  5 PrefHght  C/O  Software  Maintenance 

' I 

Cost  Factors 

1/  Maintenance 

{A)  = ({#  of  HOL  Statements)  (Rate  of  Change) 
(Cost/Statement))  Per  Yr. 

# Statements  = #23 

Cost /Statement  = $30 

. (1)  Total  = {(#23)  ($30))  Per  Yr. 
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Cost  Element  4,  6 EAS  Dependant  STIL  Hardware  Modifications 
Total  = 0 for  This  Option 
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Cost  Element  4.  8 


Experiment  Real-Time  Simulation  Software 
Development 

Cost  Factor  ' 

1.  Software  Development 

(A)  = ((#  of  Statements)  (Coat/Statement))  Per  Yr. 

# of  Statements  = #24 

Cost/ Statement  = $45 

(1)  Total  = ((#24)  ($45))  Per  Yr. 
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Rationale  for  Sim-ulation  Software  Required  for  Payload  Elements 


Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simtilation  Software. 

Engineering  Estimate  that  21K  Table  Words  Equates  to  Approximately 
1/3  X 21K  = 7K  Machine  Language  Instructions. 

7K  -7  5 = 1.  4K  HOL  Statements 

1,  4K  X $45/Statement  = $63K/Payload  Element 
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Cost  Element  4.  9 Experiment  Real-Time  Software  Maintenance 
Cost  Factors 

1.-  Maintenance 

(A)  = ({#  of  Statements)  (Rate  of  Change) 
(Cost/Statement))  Per  Yr. 

# Statements  = #25 

Cost/Statement  = $45 

(1)  Total  = ((#25)  ($45))  Per  Yr. 
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Cost  Element  5.1  Experiment  Processor  Acquisition  ■ 

Cost  Factors 

1.  Processor  Hardware  (I/O  Included) 

2.  Development  and  Qualification 

3.  Special  Test  Equipment 

(1)  Processor  Hardware 

(A)  = ((#  of  Processors)  (Cost/Processor)) 

# of  Processors  = #34 
Cost/Processor  = $46K 

(1)  Total  = ((#34)  ($46K))  Per  Yr. 

(2)  Development  Qualification  - 

(A)  = ((#  of  Qualifications)  (Cost/QToalification))  Per  Yr. 

# of  Qxialifications  = 1 (One  Time  Cost  FY79) 

f t 

(2)  Total  “ Coat/ Qualification  = $520.  3K 

(3)  Special  Test  Equipment 

(A)  = ((#  of  Units)  (Cost/Unit))  Per  Yr. 

# Units  = #34 

Coat/ Unit  = Engineering  Estimate  = $5K 

(3)  Total  = ((#34)  ($5K))  Per  Yr. 


Cost  Element  5.  2 Experiment  Processor  Maintenance 
Cost  Factors 

1,  Maintenance 

2,  Distribution 

3,  Re-Furbishment 

(1)  Maintenance 

(A)  ~ 8%  of  DEP  Purchase  Price/ Yr.  for  Each  Yr.  Used 

(1)  Total  = {(8%  ($46K))  (#33))  Per  Yr. 

(2)  Distribution 

(A)  s {(Cost/Distributionf  (#  Required))  Per  Yr. 

(2)  Total  = (($500)  (#36))  Per  Yr. 

(3)  Re-Furbishment 

(A)  = (Number  of  DEP's)  (Cost/ Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr. 

Number  of  DEP's  = Determined  From  Mission  Model  ' 
Requirements 

(3)  Total  = Cost/Unit  for  Re-Furbishment  = 0 Assumes  . 
DEP's  will  meet  Spacelab  Lifetime  Requirements. 
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Cost  Element  5.  3 PEP  Software  , 

Cost  Factors 

1.  Operating  System  Development 

2.  Support  Software  Development 

(1)  Operating  System  Development 

(A)' = ((Number  of  Instructions)  (Cost  Per  Instruction).) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M8iS  Study) 

Cost  Per  Instruction  = $100  (Assembly  Language) 

(1)  Total  = (4K)  ($100)  = 1 time  cost 

(2)  Support  Software  Development 

' (A)  - (Vendor  Lease)  or  (Number  of  Statements) 

(Cost  Per  Statemenj) 

Assume  Vendor  Lease  - $25K  for  Cross  Assembler 

25K  for  Cross  Compiler 
$50K  (Engineering  Estimate) 

(2)  Total  = ($50K).l  Time  Cost 
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Cost  Element  5.  4 


DEP  Software  Maintenance  and  Distribution 


Cost  Factors 

1.  Maintenance 

2.  Distribution 

(1)  Maintenance 

(A)  = ({Number  of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement)) 

Number  of  Statements  = 15.  4K  Total 

Line  #27  =:  # of  DEP’s  Used/Yr. 

Kate  of  Change  = 5%  Per  Yr.  When  Used  - (Engineering 
Estimate) 

Cost  Per  Statement  = $45 

(1)  Total  = ((15.  4K)  (5%)  ($45))  Per  Yr. 

(2)  Distribution 

(A)  = {(#  Set  Builds)  (Cost/Set)  (#  Deliveries) 

# Set  Builds  = 1 
Cost/Set  = $50 

# Deliveries  = #36 

(2)  Total  = ((1)  ($50)  (#36))  Per  Yr. 
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Cost  Element  6. 1 


Real-Time  Simulation  Test  Set  Acquistion 
(RTSTS) 


Cost  Factors 

1.  Engineering  Design 

2.  Simulation  Computer 

3.  Dedicated  Experiment  Processor  (DEP)  Interface 

4.  RTSTS  Integration 
5..  Consumable  Stock 

(1)  (2)  (3)  & (4)  = Engineering  Estimate  = $3I2K/RTSTS 
(1)  (2)  (3)  & (4)  Total  s (($312K)  (#34))  Per  Yr. 

s 

(5)  Consumable  Stock 

(5)  Total  = 0 for  This  Option 
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Cost  Element  6.  2 BeaI~Time  Simulation  Test  Set  Maintenance 

Second  Operation 

Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  • Operation 

4.  . Special  Purpose  Equipment 

5.  ‘ Consumables 

6.  Re-Furbishment 

7.  Facility  Modifications 

(1)  Maintenance  and  (4)  Special  Test  Equipment 

(Cost/Yr. ) (#  RTSTS's  Used/Yr, ) 

(8%)  (Purchase  Cost)  {#  RTSTS’s  Used/Yr. ) 

(8%)  ($187K)  (#  RTSTS's  Used/Yr.) 

(1)  & (4)  Total  = ($15K)  (#35) 

(2)  Distribution 

Total  - (Cost/Yr.  for  Distribution/Sustaining 
Engineering)  (#  RTSTS's  Used/Yr.  ) 

(2)  Total  = (($500)  (#36))  Per  Yr. 

(3)  Operation 

Total  = (Operating  Cost/Yr.  ) (#  RTSTS’s  Used/Yr. ) 
Operating  Cost/Yr.)  (#  RTSTS»s  Used/Yr.) 

(3)  Total  0 for  This  Option 

IK 

Note;  No  Operations  Cost  for  RTSTS  - Operated  by 
Programming  Staff, 
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Special  Purpose  Equipment 


Included  as  Part  of  6.  2 (1) 

Consumables 

Total  = (Cost/Yr.  ) (#  RTSTS's  Used/Yr.  ) 
Cost/Yr.  = ’Engineering  Estimate  = $12,250 
(5)  Total  = (($12,250)  (#37))  Per  Yr. 
Re-Purbisbment 

Asstuned  Covered  by  Maintenance  in  Item'  6.2  (1) 
Facility  Modifications 


Asstime  space  available  and  no  cost  associated  with 
A/C  and  power  service  room  A/C  adequate  and 
standard  power  service  available. 


Cost  Element  6.  3 Simulation  Computer  Software  Development 

and  Procurement 

Cost  Factors 

1.  - Simulation  Computer  Software  Development 
' 2,  Simulation  Computer  Software  Procurement 

(1)  Simulation  Computer  Software  Development 

Engineering  Estimate  - Same  as  Rationale  on  3.  3 {!) 
for  STIL  Simulation  Computer 

Total  = (#  Modules)  (100  Statement/Modules)  (Cost/ 
Statement) 

= (58)  (100)  ($60) 

(1)  Total  = ($348K)  1 Time  Cost  FY79 

(2)  Simulation  Computer  Software  Development 


Engineering  Estimate  = Real-Time  Operating  System 
($4K)  (Simulation.  Computer) 

(2)  Total  = ($4K)  1 Time  Cost  FY79 
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Cost  Element  6.  4 RTSTS  Support  Software  Maintenance  and 

Distribution 

Cost  Factors 

1.  Maintenance 

2.  Distribution 

(1)  Maintenance 

Total  - (Number  Instructions)  (Rate  of  Change)  (Cost/ 
Instruction) 

The  above  was  considered  by  an  Engineering  Estimate 
was  made  instead  which  is  - 1 Man  Per  Yr.  of  Usage. 
This  is  compatible  with  the  level  of  effort  charged 
for  the  STIL  simulation  computer  software  in  3.  4. 

(1)  Total  = ($50K)  Per  Yr.’  Starting  in  FY79 

(2)  Distribution 


(A)  = ((#  Set  Builds)  (Cost/Set)  (#  Deliveries))  Per  Yr. 

# Set  Builds  = 1 

Cost/Set  = $962  (1  Man  Week) 

# Deliveries  = #36 

(2)  Total  = ((1)  ($962)  (#36))  Per  Yr. 


SECTION  11 


11.2 


Option  IEB3B  - Distributed  Standard  Mini  Software 
Development  by  PI  at  His  Facility 
Using  RTSTS 


Cost  Data 
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OPTION  II  B3B 


315 


OPTION  1!  B3B 
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Ol^lluM iiB3b  ' iotaLcost  page- of — • 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

i • 4.1 

, 

0 

222.30 

656.82 

372.  60 

55.  00 

4.2 

0 

0 

151.70  . 

199.94 

358. 02 

4.3 

0 

0 

0 

0 

0 

■ 4.4 

0 

390.60 

139.50 

418. 50 

111.60 

- 4.5 

• 

0 

0 

39.  06 

16.74 

66,  96 

4.6 

1 

1 

’ 

0 

0 

0 

0 

0 

4.7 

* 

• 

..... 

* . . . 

w 

4.8 

0 

882.00 

315,  00 

745. 00 

252.00 

4.9 

' » 

1 r 

1 

1 

0 . 

0 

88.20 

37.80 

151.20 

' 5.1 

r 

• 

1234. 30 

204.00 

102, 00 

51.  00 

510.  00 

5.2 

• 

. 0 

58.  52 

69.24 

85,60 

78.60 

.5.3 

I 

• ■ . 1 

1 1. 

0 

450.00 

0 

0 ■ [ 

0 

5.4 

t 

’ .■  i 

■'  ■ 1 

r « 

, ! 

'0  . i 

35,  35 

34. 95  i 

35.85 

35.15  ‘ 

6.1 

! 

• , 

* 1 

4368. 00 

1248.  00 

624. 00 

312. 00  ■ 

3120. 00 

6.2 

. i 

^ \ 

7.00  : 

372.25 

367.76 

488.  75  ■ 

489. 75 

6.  3 

“ I 

*.  ' 

j 

• i , Jll 

1 

352,  00  i 

0 

0 

0 ■ . . 

0 

6. 4 
1 

■ 1 

< ' i 

63.47  i 
. . * 

55.77 

73.  09 

59.60 

60.  58 

7.1 

1 

. V 

* 1 

1 

. • 1 
1 

\ 

1 

1 

1 

! 

* 1 

“'■■i 

. 

0 

0 

0 

0 

TOTAL 

• 

mm 

6024.77 

3918.79 

2661.31 

2823.38 

5288.  36  I 

ESCALATED  TOTAL 

. 

mm 

IIIQglQ 

5498.06 

399.3.  91 

4533.  73. 

9086. 39  1 

_Ti  mf'.  


IIB3b 


IuIaLOusI 


■UHIUU 


Paul L ul- 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

• 

4.1 

177.17  1 

, 3 

i 

f 

T 

233.24 

203.  67 

1 

1 

\ 

39.06 

69.75 

0 

0 

4.2' 

240.48  1 

350.67 

178.  61 

258. 79 • 

252,81  *. 

765.14 

354.47 

325.31 

4..3  . . 

0 1 
55.00  1 

0 1 

0 

0 1 

0 ! 

0 i 

0 

0 i 

4.4  . 

0 ■ 1 

83.70 

83.70 

27. 90  i 

27.90  t 

0 

0 t 

4.5 

75.33  ‘ 

122, 76  '• 

83,70 

139,  50 

108.31  = 

147. 87 

150,66 

178.56 

4,  6 

4.. 7 

4..  8 . i 

° i 

0 : 

0 

0 ' 

0 ; 

0 

1 

0 

0 

126,00  : 

• i 

® ' 1 

189,00 

1 

189.00 

j 

63.00  j 

63.00  ' 

0 

0 

4. ,9  . 

170. 10  1 

i 

zn.zQ  \ 
**  1 

189.  00 

315.00  . 

245.70  1 

333, 90  ■ 

340.  20 

■ 403. 20 

5.1 

0 

1 

0 

0 

t 

® i 

. 

0 

o ' ■ 

0 

■ 0 

5.2 

82.78  ! 

130.44  1 

85,10 

127.76  ! 

87,78 

128.  44 

106. 54 

129.12 

. 5.  3 j ! 

0 1 

0 i 

0 

' 0 * 

0 

35.70  i 

0 

0 

0 

5.4 

( 

35.20 

. 35.55 

35.50 

35.65 

■35.35 

35.  00  • 

.35.05. 

6.1,  1 

0 : 

0 : 

0 

1 

0 i 

o'  1 

0 . ; 

0 

0 

6. 2 ' 

690,25  i 

506,00 

686, 50  ‘ 

567,00  ' 

829.25 

754.75 

. 844,  75 

6,  3 ( 

0 . 

0 

0 

0 

0 . ‘ 

0 

0 

0 

6.  4 , 

67.  32 

72.13 

69.  24 

70.20 

63.47 

56.73 

57.  70 

50.00 

7.1  , 

0. 

0 

0 

1 

1 

1 

f 

* « 
0 » 

1 

0 ! 

0 

0 

, 0 

TOTAL 

1574.68 

1679.00 

1653,'39  ' 

2109.77 

1490.73 

1957.33 

1799.32 

1965. 99 

ESCALATED  TOTAL 

2894. 26 

3302, 59  1 

3480.39 

4751.  20 

3592.66  • 

5047.95 

4964.  32 

5803.  60 

TOTAL  COST 

1 

34,  946.82 

i 

1 

t 

ESCALATED  TOTAL  COST 

64,  846.30 

AVERAGE  COST  PER  FLIGHT 

286.93 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY8I 

FY82 

FY83 

k 

4.1 

4.5 

13.1 

7.  5 

1.1 

4.2  . 

0 

3. 

4. 

7.2 

• 4.3  . 

— 

0 

0 

0 

0 

4.4 

7.8 

2,8 

8.4 

2.2 

4.5 

— . 

0 

.8 

.3 

1.3 

4. 6 

- -- 

4.7 

• 

- — 

— 



- - 

“ — - 

4.8 

• 

17.6 

6.3 

18.9 

5, 

4.9 

0 

1.8 

.8  • 

3. 

5'.l 

i 

* 

— * — 

^ ^ « 

5.2 

1 

!• 

1 

• ■ . — j 

1.2 

1.4 

1.7 

1.6 

' 5.’3  ! 

0 

* 1 

1 1 

p 

0 

. 

CO 

* 

0 

0 

0 

0 

‘•5:4 

* 

...  -1 

.7 

.7 

.7 

.-•7 

' 6'.1 

i 

1 

{ 

— 1 
i 

t 

I 



1 

' 6.2 

1 , 

• > 1 j 

1 * i 

" 0,1  1 

M M M 1 

. 

’ 6.3 

« 

- 1 

'<  7s  0 

. 4.3 

5.6 

6.1 

6,1 

' 6i4 

1 1 

1 

1 

» 1 

! 

1 .1.3 

.1.1  . 

1.5 

. 1.2 

■ 1.2 

1 

1 

1 

i 

( 

* i 

- ~r 

i 

1 

1 

1 

I 

t 

1 

1 

1 

1 

I 

1 

1 

i 

1 

1 

1 

! 

t 

1 

i 

1 

f 

1 

* 

• 

1 

j 

i 

! 

! 

' ••  .. 

TOTAL  MANPOWER 

. 1 

* 1 

16.4  1 

37.2  : 

37.0 

49.6 

29.4  ■ 

FF-On.-.Tfn>fi  Fr-nn  6 mnrch...25 ...  1976.)  . 
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U|JilUl\l____SB3b__ . TOTAL  MANPOWER  PAQF . OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY.89 

FY90 

FY91 

4.1 

* ■ 3.  5 

0 

4.7 

4.1 

. 8 

1.4 

0 

0 

4.2 

4.8 

7.0 

3.6 

5.  2 

5.1 

5.  3 

7,1 

6.'5 

•4.3 

0 

0 

0 

0 

0 

0 

0 

0 

4.4 

1.1 

0 

1.7 

1.7 

.6 

.6 

0 

0 

4.5 

1.  5 

2.  5 

1.7 

2.8 

2.2 

3.  0 

3.0 

3. 6 . 

4.  6 

— - 

— - 

■•MM 

— 

— 

— - 

--- 

4.7 

• 

«•**»!■» 

■•  ■•  M 

* M M«. 

4.8 

2.  5 

0 

3.  8 

3.  8 

1.  3 

1.  3 

0 

0, 

3.4 

5.5 

3,  8 

• 

6.  3 

4.9 

6.  7 

6.  8 

8.1 

5.1 

1- 

• 

• 

,5.2  • 

1.7 

2.  6 

1.7 

2.  6 

CO 

• 

2.  6 

2.1 

2.  6 

5.  3 

0 . 

0 

0 

' 0 

0 

0 

0 

0 

. 5.  4 

. 7 

.7 

. 7 

. 7 

.7 

. 7 

.7 

. 7 

6.1 

— 

• 

6.  2 

6.  5 

10.1  . ' 

6.2 

9.  8 

6.  4 

10.  0 

8,  5 

9.  3 

• 6.3  . • 

0 

0 

0 . 

0 

0 

0 

0 

0 

6.  4 

1.  3 

1.4 

1.4 

1.4 

1.  3 

1.1 

l.l 

1.0  ■ 

‘ » 

7.1 

% 1 

■ 

• 

. 

4 

• < 
MMM  f 

V 

TOTAL  MANPOWER 

27.  0 

29.  8 

29.  3 

25.1 

32.  7 

29.  3 

31.  « 1 
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option iiB3b  ' ELEMENT  COST  PAGE  OF 


■ COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY8i 

FY82 

FY83 

4. 1 Experiment 

Application 
Software 
Development 

(1)  Software 

Development 

« 

■ 

• 

222. 30 

656. 82 

‘ 

372. 60 

55.  00 

(2)  Common 

Software 

• 

0 

0 

0 

0 

(3)  Host  Computer 

Time 

- 

, 

— 

(4)  Simulation 

Computer 
Time 

• 

(5)  Host  Computer 

Time  DEP 
Software 

. 

* !■ 

0 

0 

. 0 

0 

(6)  Simulation 

Computer  Time 
. ' • DEP  Software 

- 

. 

* 

* 1 . 
1 

0 ^ 

0 

0 ' • . 

0 

(7)  ' Travel 

t 

• 

. 

— 

— 

t 

(8)  Training 

*•  / 

• 

y 

— 

— 

— 

LABOR  COST 

» 

222. 30 

656. 82 

55.  80 

MANPOWER 

* . 

4:  5 

13.  1 

BH 

l.l 

TOTAL  COST 

222. 30 

656. 82 

372. 69 

55.  80  1 

p T 
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OPTION  - 

COST  ELE/VIENT 


4.1 

Experiment 

Application 

Software 

Development 

{1) 

Software 

Development 

(2) 

Common 

Software 

(3) 

Host  Computer 
Time 

(4) 

Simulation 

Computer 

Time 

(5) 

Host  Computer 
Time  DEP- 
Software 

(6) 

Simulation 
Computer  Time 
DEP  Software 

(7) 

T ravel 

(8) 

Training 

FY84 


FY85 


FY86 


177.17 


0 


233.  24 


0 


0 


177.17 


0 


3.  5 


233.  24 


4.  7 


LABOR  COST 
MANPOWER 
TOTAL  COST 


177.17 


0 


233.  24 


203,  67 


39.  06 


69.  75 


0 


COST  ELE/VIENT 


4.  2 

Experiment 

Application 

Software 

Maintenance 

(1) 

Experiment 

Unique 

Software 

(2) 

Experiment 
■ Common 
Software 

(3) 

Host  Computer 
Time 

(4) 

Simulation 

Computer 

Time 

(5) 

Host  Computer 
Time  DEP 
Software 

(6) 

Simulation  ■ 
Computer  Time 
DEP  Software 

(7) 

T ravel 

LABOR  COST 
MANPOWER 
TOTAL  COST 


FY80 


FY81 


FY82 
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OPTION 


COST  ELEMENT 

FY84 

13^111 

FY86 

4.  2 Experiment 
Application 
Software 
Maintenance 

(1)  Experiment 

Unique 
Software 

240.48 

350.  67 

178. 6l 

• (2).  Experiment 
Common 
Software 

0 

0 

0 

(3)  Host  Computer 

Time 

«M  *IP  M 

(4)  Simulation 

Computer 
Time 

• 

■ 

(5)  Host  Computer 

Time  DEP 
Software 

0 

0 ' 
i 

0 : 

(6)  Simulation 

Computer  Time 
DEP  Software 

1 
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< 

0 

1 

1 

i 

■ 0 

(7)  Travel 

B| 

— 

LABOR  COST 

240.48 

350,  67 

178. 61 

MANPOWER 

CO 

7,  0 

3.6  ' 

TOTAL  COST 

240,  48 

350,  67 

178.  61, 

ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

258,  79 
0 

m 0*  m 

o'  ' , 
1 

I 

■ 0 

1 

252.  81 
0 • 

0 

. 0 

265.41 

0 

0 

0 

354.47 

0 

• 

0 

0 

325.  31 
. 0 

1 

6 

0 

258.  75 

252.  81 

265,14 

■'354.  47 

325.  31 

5.  2 

5.1 

5,  3 

7. 1 

6.  5 

258.  75 


2 52.  81 


265. 14 


354. 47 


325.  31 


COST  ELEMENT 


4.  3 

(I) 

(Z) 

(3) 

(4) 

- 


.1 


EAS  Software 

Integrated 

Verification 


Integrated 

Verification 


Host  Computer 
Time 


Simulation 

Computer 

Time 


Integrated 

Verification 

Simulation 

Software 


LABOR  COST 
MANPOWER 
TOTAL  COST 
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COST  ELEMENT 

mmm 

■SH 

FY88 

FY89 

FY90 

FY91 

* 

,4.  3 EAS  Software 
Integrated 
Verification 

- 

(I)  Integrated 

Verification 

0 

0 

0 

0 

0 

0 

0* 

0 ’ 

(2)  Host  Computer 

Time 

0 

0 

« 

0 

0 

« * 

0 

0 

.0 

0 

(3)  Simulation 

Computer 
Time 

0 

0 - 

0 ■ 

0 

0 

0 

0 

0 

(4)  Integrated  • 

Verification 
Simulation 
Software 

0 

« 

0 

O' 

' < 

0 

. 0 

0 

ft 

0 

LABOR  COST 

■ 

MANPOWER 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 
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COST  ELE/VIENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  4 Preflight 
Checkout 
Software 
Development 

(1)  Software 

Development 

• 

• 

390.  60 

139.  50 

418.  50 

, 111;  60 

(2)  Common 

Software 

« 

0 

0 

0 

0 

(3)  Hoat  Computer 
Time 

• 

■ 

— 

--- 

- - - 

(4)  Simulation  . 

Computer  ‘ 
Time 

• 

' % 

■ 

— 

— 

(5)  Travel 

« 

i 

tm  ^ ** 

LABOR  COST 

mQii 

139.  50 

m 

1 

in.  60 

MANPOWER 

. 

7,  8 

2.  8 

8.  4 

2.  2 

TOTAL  COST 

1 1 

390.  60 

418.  50 

in.  60 
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OPTION : H52S ^ ELEMENT  COST 


COST  ELEMENT 

FY84 

FY85 

FY86  ' 

' FY87 

FY89 

FY90 

FY91 

« 

4. 4 PreQight 
Checkout 
Software 
Development 

• 

(1)  Software 

Development 

55.  80 

0 

83,  70 

83.  70 

27.90 

27.  90 

0 

0 

(2)  Common 

Software. 

0 

0 

0 

. 0 

0 

0 

•0 

0 

(3)  Host  Computer 

Time 

— 

--- 

_ 

• 

0 

• 0 • 

(4)  Simulation  • 

Computer 
Time 

0 

' i 

H 

0 

' 0 

(5)  Travel 

• 

0 

f»  w 

t 

1 

0 

v> 

0 

LABOR  COST 

55.  80 

6 

8?.,  to 

83.  70 

27.  90 

27.  90 

0'  ' 

0 

MANPOWER 

l.i 

0 • 

1,  7 

1.  7 

. 6 

.6 

0 

0 

TOTAL  COST 

55.  80 

0 

83.  70 

83.  70 

27,  90 

27.  90 

0 

0 
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COST  ELEMENT 

FY76 

FY77 

FY78 

4.  5 Preflight 
Checkout 
Software 
Maintenance 

(1)  • Experiment 
Unique 
Software 

{2)  Experiment 

Common 
Software 

(3)  ’ Host 

Computer  Time 

(4)  Simulation 
1 

Computer 

Time 

(5) ’  Travel 

t 

\ 

• 

• 

t 

* 

LABOR  COST 

MANPOWER 

1 TOTAL  COST 

HHI: 

- 

*%  /• 


1 A*7/:  ^ 


ELEMENT  COST 
FY79  TOO 


FY81 


GE 


OF_ 
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COST  ELEiVlENT 

fY84 

FY85 

FY86 

. FY87 

FY88 

FY?9 

FY90 

FY91 

4.  5 Preflight 
Checkout 
Software 
Maintenance 

(1)  Experiment 

Unique 

• Software 

1 

75.  33 

. 

122.  76 

83.  70 

139.  50 

« 

108.  31 

147.87 

150. 66 

9 

178, 56 

(2)  Experiment 

• 

. 

• 

Common 

Software 

. 

0 

0 

0 

0 

0 

0 

0 

’ 

■ '9 

. 

(3)  . Host  Computer 
Time 

— 

— 

•*  M ** 

r 

— 

w_- 

— 

— 

• — 

(4)  Simulation 

Computer 
Time 

* < 

M •«  • 

— 

<M 

(5)  • Travel 

^ 

«•  « 

--- 

— 

LABOR  COST 

■ 75.  33 

i22. 76 

83.  70 

139. 50 

108.  81 

147.87  - 

•■150.  66 

178.  56 

MANPOWER 

1.  5 

2,  5 

1.  7 

2.  8 

2.  2 

3.  0 

3.  0 

3.  6 

TOTAL  COST 

75,  33 

122.  76 

83.  70 

139.  50 

108.  81 

147.  87 

150. 66 

178. 56 

rr_A  . t;  v /m.i-  i»  io7F.> 
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OF 
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OPTION 


HB3t 


COST  ELEMENT 


4.  6 EAS  Dependent 
STIL  Hardware 
Supplement 


(1)  . Host  Main 


Memory 

(2) 

Remote  Job 
Entry 

(5) 

Display 
T e'rminals 

(4) 

Maintenance 

<5) 

Telecom- 

munications 

LABOR  COST 
MANPOWER 
TOTAL  COST 


333 


IIB3b 


ELEMENT  COST 


4.  8 Experiment 
B eal-Time 
Simulation 
Software 
Development 


(1)  Software 

Development 


(2)  Host 

Computer  Tipie 


(3)  Simulation 
Computer 
Time 


LABOR  COST 


MANPOWER 


TOTAL  COST 


FY76 


FY77 


FY78 


FY79 


FY80 


FY81 


PAGE 


FY82 


,0F_ 


FY83 


882, 00 

3)5.00 

:.745.  00 

252.  00 

17.  6 

6.  3 

18,  9 

5.  0 , 

882. 00 

315.  00 

945.  00 

252.  00 
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OPTION 


HB3 


J 


COST  ELEMENT 


4. 8 Experiment 
Real-Time 
Simulation 
Software 
Development 

(1)  Software 
•Development 

(2)  Host 
Computer  Time 

(3)  Simulation 
Computer 
Time 


(4)  Travel 


LABOR  COST 
MANPOWER 
TOTAL  COST 


335 


IIB3b" 


COST  ELEMENT 


4. '9  Experiment 
R eal-Time 
Simulation 
Software 
Maintenance 


Maintenance 


tLtMtN  I cost 


Host  Computer 
Time 


(3)  Simulation 
Computer 
Time 


(4)  Travel 


FY76 


LABOR  COST 


MANPOWER 


TOTAL  COST  ■ 


FF-Oin  Tiri'*  F<>rm  1 fM.-irrh  2*1. 


. 8 


0.  8 


88,20  37,80 


15U  20 


3.  0 


151.  20 


ns  3b 


OPTION 


COST  ELEMENT 

FY84 

FY35 

FY86 

4,  9 Experiment 
R eal-Time 
Simulation 
Software 
Maintenance 

(1)  Maintenance 

1 

170.10 

277.20 

, 189. 00 

1 

(2)  Host  Computer 

Time 

— 

T““ 

M * 

V ■ ' 

(3)  Simulation 

Computer 
' Time 

1 

--- 

Mi  « 

(4)  Travel  > i 

. 1 *\  t 

---  . 

— 

f 

w»  a* 

• 1 ' . 

IM  1'  < 1 1 n 

1 , 

• 

LABOR  COST 

170.10 

277.  20 

189. 00 

! MANPOWER 
1 

3.4 

5.  5 

3.  8 

! TOTAL  COST 

170.10 

277.  20 

189.  00 

ELEMENT  COST  PAGE OF 


FY87  - 

FY88 

FY89  ’ 

FY90  ‘ 

315.  00 

* i 
1 

245.  70 

333.90 

‘ 

• ^ 

< 

340.20  - 

• 

403.  20 

r 

315.  00 

245.  70 

333.  90 

340*20, 

403,  20 

6.  3 

fsam 

6.  7 

6,  8 

8.  1 

315.  00 


245.  70 


333. 90 


340.  20 


403.  20 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.  1 Experiment 

Processor 
Acqui  sition 

* 

(1)  Processor 

Hardware 

• 

• 

■ 644.  00 

184. 00 

92,  00 

46.  00  . 

460.  00 

(2)  Qualification 

520.  30 

• (3)  Special  Test 

Equipment 

• 

70.  00  ' 

20,  00 

10.  00 

5.  00 

■ .-BO.  00 

NO  MANPOWER 
ASSOCtATED  WITH 
THIS  COST 
ELEMENT 

• 

. 

■ 

* « 
t 

- 

• 

> 

LABOR  COST 

« 

1234.  30 

204. 00 

102. 00 

51.  00 

510.  00 

MANPOWER 

TOTAL  COST  ■ 

rv^r\  . 'nr  ^ . . n I,  ni; 
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FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

1 COST  ELEAIENT 

5.  2 Experiment 
Processor 
Maintenance 

■ 

* 

(1)  Maintenance 

• 

•• 

51.  52 

66.  24 

73.  60 

73.  60 

(Z)  Distribution 

. 

• 

• 

7.  00 

3.  00 

12. 00  . 

5.  00 

(3)  Re- Furbish- 

ment 

f 

' 

• 

* < 

1 

0 

0 

0 • 

* 

0 

ft 

LABOR  COST 

• 

69.  24 

85.  60 

78.  60 

MANPOWER 

1.  2 

1.  4 

1.  7 

1.6 

TOTAL  COST 

58.  52 

69.  24 

85.  60 

78,  60 

1 /■'!  ..  .1,  OS  1 07r.^ 
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nPTiriM  iiB3b ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86  ■ 

FY87 

FY88 

FY89 

FY90 

FY91 

5,  2 Experiment 
Processor 
Maintenance 

. (1)  Maintenance 

■ (2)  Distribution 

(3)  Re-Furbish-  . 

ment 

77. -28 
5.  50 

■ 0 

121. 44 
9.  00 

0 

73.60 
U.  50  . 

0 

r 

117.  76 
10.  00 

0 

' A 
1 

• 

77.28 
10.  50 

0 

121.  44 
7.  00 

0 

103.  04 
3.  50 

0 

« 

125.12 
4,  00 

0 

LABOR  COST 

82.  78 

130.  44 

85.10 

127.  76 

87.' 78 

128.  44 

i'06.'54 

129.  12 

MANPOWER 

1.  7 

2.  6 

1.  7 

2.6 

1.  8 

2,  6 

2. 1 

2.  6 

TOTAL  COST 

82.  78 

130.  44 

85.10 

127. 76 

87.  78 

128.  44 

106. 54 

129. 12 

••»  • t** 


r* 


t /t  f . . 


**i  r 


• ATI  S 
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nPTIOM  ™3b ELEMENT  COST  " ' PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

/ 

• 

5.  3 DEP  Software 
Development  8t 
Procurement 

{!)  Operating 

System 
Development 

(2)  Support 

Software 
Procurement 

• 

* 

1 

r 1 

» 

400. 00 
50.  00 

• < 

0 

0 

0 

0 

0 

0 

0 

0 • 

1 

LABOR  COST 

‘lOO,  00 

0 

0 

0 

0 

MANPOWER 

8.  00 

0 

0 

0 

0 

TOTAL  COST 

450.  00 

0 

0 

0 

0 

•r«  • 


o r 


1 ^ ^ 
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OPTION-  IIB3b 


COST  ELEMENT 

FY84 

FY85 

FY86 

• « 

5.  3 DEP  Software 
Development  & 
Procurement 

• 

(1)  Operating 

System 

• 

’ 

Development 

0 

0 • 

0 

> 

(2)  Support 

Software 

’ 

Procurement 

I 

0 

, 0 

0 

LABOR  COST 

0 

0 

0 

MANPOWER 

0 

0 

0 

TOTAL  COST 

IIIIIIIIIQIII^^ 

0 

' 

0 
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OPTION ns3b ELEMENT  COST  PAGE OF 


COST  ELEMENT 

fY84 

FY85 

FY86 

FY88 

FY89 

FY90 

FY91, 

• 

5.  4 DEP  Software 
Maintenance  b 
Distribution 

(1)  Maintenance 

(2)  Distribution 

34.  65 
0.  55 

34.65 

• 

0.  90 

34.  65 
1.15  . 

34,65 
1.  00 

i 

t 

♦ 

34.65 
1.  05 

34.65 
0.  70 

34,  65 
0.  35 

) 

1 

I 

( 

1 

1 

1 

« 

34.  65 
0.  40 

1 . 

• 

LABOR  COST 

35.  20 

35.  55 

35.  80 

35.65 

35.  70 

35.  35 

"35.*00 

35.  05 

■ MANPOWER 

.7 

. 7 

. 7 

. 7 

. 7 

. 7 

. 7 

. 7 

TOTAL  COST 

35.  20 

35,  55 

35.  80 

35.  65 

35.  70 

35.  35 

35.  00 

35.  05 
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OPTION H2!S ELEMENT  COST  . PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

ft 

6.1  Real-Time 

Simulation 
Test  Set 
(RTSTS) 
Acquisition 

» 

‘ 

• 

• 

(1)  Engineering  ' 

• Design 

• 

‘ 

(2)  Simulation 

Computer 

• 

ft 

. 

(3)  Dedicated 

Experiment 
Processor 
• (DEP) 
Interface 

• 

• 

4368.  00 

» 

1248.  00 

624.  00 

312.  00 

3120.00 

(4)  RTSTS 

Integration 

• 

.. 

* < 
f 

0 

• 

0 

0 

0 

0 

(5)  Consumable 

Stock 

% 

LABOR  COST 

MANPOWER 

TOTAL  COST 

4368.  00 

1248.  00 

624, 00 

312.  00 

3120.  00  ■ 

. C'.-.'  1.’....  T ..  ,l.  or 


COST  ELEMENT 


6.  3 Real-Tirne 
' Simulation 
Test  Set 
(RTSTS) 
Acquisition 

(1)  Engineering 
Design 

(2)  Simulation 
Computer 

(3)  Dedicated 
Experiment 
Processor 
(DEP) 
Interface 


(4)  RTSTS  . 
Integration 

(5)  Consumable 
Stock 

■ LABOR  COST 
MANPOWER 
TOTAL  COST 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.  2 RTSTS 

Maintenance 
Operation  & 
Distribution 

• 

• 

(1)  Maintenance 

• 

210.  00 

270.  00 

300.  00 

300.  00 

(2)  Distribution 

• 

• 

7.  00 

3.  00 

. 12.  00 

5.  00 

5.  50 

(3)  Operation 

• 

~ 

— 

— 

(4)  ■ Special 

Purpose 
Equipment 

— 

■ 

••  M *• 

(5)  Consumables 

— 

159.  25 

85.  75 

. 183.  75 

I8l  75 

(6)  Re-Furbish- 

ment 

" 

• 4 
1 

— 

— 

— 

- — 

(7)  Facility 

Modifications 

0 

0 

0 

• 

0 

0 

LABOR  COST 

7.  0 

213.  00 

282. 00 

• 305,  00 

305. 50 

MANPOWER 

0. 1 

ni 

5.  6 

6.  i 

6.1 

TOTAL  COST 

7.  00 

mi^iiQiiQiii 

483,  75 

489.  25 

rt- 


*1  /*i 


n r* 


1 #N  ' 
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OPTION ELEMENT  COST  ■ . PAGE OF 


COST  ELEMENT 

FY84. 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

• 

6.  Z RTSTS 

Maintenance 
Operation  & 
Distribution 

• 

• 

(!)  Maintenance 

315.  00 

495.  00 

300.  00 

480.  00 

315.  00 

■495.  00 

420. 00 

465.  00 

(2)  Distribution 

9.00 

n.  50 

ID.  00 

10.  50 

7.  00 

■ 3.  50 

4.  00 

— 

(3)  Operation 

— 

- — 

% * 

— 

(4)  Special 

Purpose 
Equipment 

— 

■ 

■ 

H 

(5)  Consumables 

220.50 

183.  76 

196.00 

196. 00 

* 1 

245.  00 

330.75  . 

330.  75 

379.  75 

■ (6)  Re-Furbish- 

ment 

1 

... 

• 

•• 

(7)  Facility 

Modifications 

0 

0 

0'  • 

■ 0 

0 

0 

0 

0 

LABOR  COST 

324.00 

506.  50 

310.  00 

490.  50 

P 

322.  00 

498. 50 

■ 424T00 

465.  00 

MANPOWER 

6.  5 

10. 1 

m 

9.  8 

6.  4 

10.  0 

8.  5 

mm 

TOTAL  COST 

.544,  50 

690.  25, 

mm 

686.  50 

567, 00 

829.  25 

754.  75 

■ — ■■  

844.75 

349 


lIB3b 


COST  ELEMENT 


FY76 


FY77 


FY78 


FY79 


6,3  RTSTS  Support 
Softwa  re 
• Development  & 
Procurement 


Simulation 

Computer 

Software 

Development 


Simulation 

Computer 

Software 

Procurement 


LABOR  COST 


MANPOWER 


TOTAL  COST 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

• FY90 

FY91 

6.  3 RTSTS  Support 
Software  ' 

- . ■ 

Development  & 
Procurement 

' 

• • 

• 

■ • 

(1)  Simulation 

« 

• 

Computer 

Software 

• 

• 

• 

Development 

0 

0 

0‘ 

0 

0 

0 

0 

0 

(2)  Simulation 

• • 

• 

Computer 

Software 

. 

• 

• 

Procurement 

0 

0 

• 0 

0 

' ^ 
1 

0 • 

0 

0 

• 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

O'  - 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COSJ 

0 

0 

0 

0 

0 

0 

0 

0 
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■ COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6,  4 RTSTS  Support 
Software 
Maintenance 
Ac  Distribution 

(1)  Maintenance 

( 

> 

1 

(2)  Distribution 

f 

A 

» , 

r 

• 

* V « 

, 

^ , 

*\  ' • • « 

. ♦'  < * 

{ 

• 

• 

, 50.  00  ' 
13.  47 

' » 

1 

50.  00 
5.  77 

4 

50.  00 
23.  09 
1 

•* 

50.  Op!; 

* 

t. , 

9.  60  . 

50.  00 
10.  58 

LABOR  COST 

63.47 

55.  77 

73.  09 

60.  58 

MANPOWER 

1.  3 

1,1 

1.  5 

1.  2 

1.  2 

TOTAL  COST 

63,47 

55,  77 

73,  09 

mQiQiiiiiii 

mm 

FF-n  ..  Ti-.-  1 CMirr-h  loyf'l 


OPTION 


ELEMENT  COST 


PAGE 


OF. 


COST  ELE/VIENT 

FY84. 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91  ' 

.6.  4 RTSTS  Support 
Software 
Maintenance 
& Distribution 

(1)  Maintenance 

(2)  Distribution 

i 

1 

i , » 

' 

! 

50.  00 
17.  32 
✓ 

^ * 

* • 

1 

1 

‘ 

50.  00  " 

i 

22.13 

i 

i 

i 

i 

i 

1 

i 

1 

! 

50.  00 

j 

19.  24 

1 

» 

• 

* 1 

1 

i 

( 

1 

50.00  . 
20,20 

F 

* \ 

t 

1 

1 

50.  00 
13.  47 

50.  00 
6.  73 

■ 

i 

• 1 

1 

50. 00  ! 

1 

7.70 

' 1 

! 

50.00 

0 

1 

* # ' * 

i 

\ 

LABOR  COST 

i 67.  32 

72.13 

69.  24 

70,  20 

63.  47 

56.  73 

mm 

j ‘ 

50.  00 

MANPOWER 

1.  3 

mi' 

1.4 

1.4  ' 

.... 

1.  3 

l.I 

1.1 

1.  0 

, TOTAL  COST 

67.  32  - 

■n 

- 69.24, 

70.  20  ■ 

BBB9H 

56.  73 

, 57.  70  . 

IIIIIBHBI 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

* 

7. 1 PI  Host 

Computer 

Software 

(1)  Distribution 

(2)  . Installation 

(3)  Maintenance 

« 

0 

0 ■ 
0 

0 

0 

0 

0 

0 

0 

• 

0 

0 

, 0 

* < 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

'0  ^ 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

SECTION  12 


Option  IIB4  - Distributed  Standard  Mini  Software 

Development  by  PI  at  His  Non- Compatible 
Facility 


12. 1 Costing?  Method 


ASSUMPTIONS 


Identical  to  Option  IIB3b  because  RTSTS  is  assumed  to  be  used  for 
mini  software  development. 
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Cost  Element  4. 1 Experiment  Application  Software  Development 
Cost  Factor 

1,  Software  Development 

(A)  = ({#  of  Statements)  (Cost/Statement))  Per  Yr. 
# of  Statements  = (#3  + #4) 

Cost/Statement  = $45 

(1)  Total  = ({#3  + #4)  ($45))  Per  Yr. 
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Cost  Element  4.  2 


EAS  Maintenance 


Cost  Factor 

1,  Maintenance 

(A)  = ((#  of  Statements)  (Rate  of  Change)  (Cost/ 
Statement))  Per  Yr. 

# of  Statements  = #13 

Cost/Statement  = $45 

(1)  Total  = ((#13)  ($45))  Per  Yr. 
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Cost  Element  4.  3 Integrated  Verification 


Total  = 0 for  This  Option 
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Cost  Element  4.  4 Preflight  C/O  Software  Development 
Cost  Factor 

1,  Software  Development 

(A)  ((#  of  HOL  Statements)  (Cost/Statement))  Per  Yr. 

# of  Statements  = #22 

Cost/Statement  = $30 

(1)  Total  = ((#22)  ($30))  Per  Yr. 
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PREFLIGHT  SOFTWARE  SIZING  RATIONALE 


Saturn  History 

LVDC/DA  interface  signals  = 86 

LVDC/DA  # instructions  = 4,650 

average  # instructions /signal  = 54 

ATM  History 

ATMDC  interface  signals  = 275 

ATMDC  # instructions  = 7,  897 

average  # instructions /signal  = 29 

Mission  8 of  Spacelab 

# interface  signals  = 81,  6 

# payload  elements  = 1. 3 

average  # interface  signals  = 62.  77 

Assume  preflight  job  for  each  payload  element  is 
the  same  and  equivalent  to  Saturn  LVDC  = 4,  650 
instructions. 

4,  650 

= 5 = 930  HOL  statements  at  a cost  of  $30/Statement, 

Number  of  Statements  = Number  of  HOL  Statements  per 
Payload  Element  X # Payload  Elements  = 930  X PE/Yr. 
(New  Flight) 

Cost/Statement  = $30 
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Cost  Element  4,  5 Preflight  C/O  Software  Maintenance 
Cpst  Factors 

1.  Maintenance 

(A)  = ({#  of  HOL  Statements)  (Rate  of  Change) 
(Cost/Statement))  Per  Yr, 

# Statements  = #23 

Cost/Statement  = $30 

t 

(1)  Total  = ({#23)  ($30))  Per  Yr. 
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Cost  Element  4,  6 EAS  Dependant  STIL  Hardware  Modifications 
Total  = 0 for  This  Option 
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Cost  Element  4.  8 Experiment  Real-Time  Simulation  Software 

Development 

Cost  Factor  ' 

1.  Software  Development 

(A)  = {(#  of  Statements)  {Cost/Statement))  Per  Yr. 

# of  Statements  = #24 

Cost/Statement  = $45 

(1)  Total  = ((#24)  ($45))  Per  Yr, 
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Rationale  for  Simulation  Software  Reqmred  for  Payload.  Elements 

Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simulation  Software. 

Engineering  Estimate  that  21K  Table  Words  Equates  to  Approximately 
1/3  X 21K  = 7K  Machine  Language  Instructions. 

7K  ~ 5 = 1.  4K  HOL  Statements 

1,  4K  X $45/Statement  = $63K/ Payload  Element 
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Cost  Element  4.  9 


Experiment  Real-Time  Software  Maintenance 


Cost  Factors 

1.  Maintenance 

(A)  = {(#  of  Statements)  (Rate  of  Change) 
(Cost/Statement))  Per  Yr. 

# Statements  = #25 

Cost/Statement  = $45 

(1)  Total  = '((#25)  ($45))  Per  Yr. 
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Cost  Element  5.1  Experiment  Processor  Acquisition 
Cost  Factors 

1.  Processor  Hardware  (I/O  Included) 

2.  Development  and  Qualification 

3.  Special  Test  Equipment 

(1)  Processor  Hardware 

(A)  = {(#  of  Processors)  (Cost/ Processor)) 

# of  Processors  = #34 
Cost/Processor  = $46K 

(1)  Total  = {(#34)  ($46K))  Per  Yr. 

(2)  Development  Qualification 

(A)  = {(#  of  Qualifications)  (Cost/Qiialification))  Per  Yr, 

# of  Qualifications  = 1 (One  Time  Cost  FY79) 

(2)  Total  = Cost/Qualification  = $520.  3K 

(3)  Special  Test  Equipment 

(A)  = ((#  of  Units)  (Cost/ Unit))  Per  Yr. 

# Units  = #34 

Cost/Unit  = Engineering  Estimate  = $5K 

(3)  Total  = ((#34)  ($5K))  Per  Yr. 
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Cost  Element  5.  2 Experiment  Processor  Maintenance 
Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Re-Furbishment 

(1)  Maintenance 

(A)  = 8%  of  DEP  Purchase  Price/ Yr.  for  Each  Yr.  Used 

(1)  Total  = {(8%  ($46K))  (#33))  Per  Yr. 

(2)  Distribution 

(A)  = {(Cost/Distribution)  (#  Required))  Per  Yr, 

(2)  Total  = (($500)  (#36))  Per  Yr. 

(3)  R e-Furbishment 


(A)  = (Number  of  DEP*s)  (Cost/Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr, 

Number  of  DEP's  = Determined  From  Mission  Model 
Requirements 

(3)  Total  = Cost/ Unit  for  Re-Furbishment  = 0 Assumes 
DEP’s  will  meet  Spacelab  Lifetime  Requirements, 
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Cost  Element  5.  3 DEP-Software 
Cost  Factors 

1.  Operating  System  Development 

2.  Support  Software  Development 

(1)  Operating  System  Development 

(A)  = ({Number  of  Instructions)  (Cost  Per  Instruction)) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M&S  Study) 

Cost  Per  Instruction  = $100  (Assembly  Language) 

(1)  Total  = (4K)  ($100)  = 1 time  cost 

(2)  Support  Software  Development 

(A)  = (Vendor  Lease)  or  (Number  of  Statements) 

(Cost  Per  Statement) 

Assume  Vendor  Lease  - $25K  for  Cross  Assembler 

25K  for  Cross  Compiler 
$50K  (Engineering  Estimate) 

(2)  Total  = ($50K)  I Time  Cost  ' ' 
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Cost  Element  5.  4 


0EP  Software  Maintenance  and  Distribution 


Cost  Factors 

1.  Maintenance 

2,  Distribution 

(1)  Maintenance 

(A)  = ({Number  of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement)) 

Number  of  Statements  = 15.  4K  Total 

Line  .#27  = # of  DEP's  Used/Yr. 

Rate  of  Change  = 5%  Per  Yr.  When  Used  - (Engineering 
Estimate) 

Cost  Per  Statement  = $45 

(1)  Total  = ((15.  4K)  (5%)  ($45))  Per  Yr. 

(2)  Distribution 

(A)  = ((#  Set  Builds)  (Cost/Set)  (#  Deliveries) 

# Set  Builds  = 1 
Cost/Set  = $50 

# Deliveries.::  #36 

(2)  Total  = ((1)  ($50)  (#36))  Per  Yr. 
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Cost  Element  6.1 


Real-Time  Simulation  Test  Set  Acquistion 
(RTSTS) 


Cost  Factors 

1.  Engineering  Design 

2.  Simulation  Computer 

3.  Dedicated  Experiment  Processor  (DEP)  Interface 

4.  RTSTS  Integration 

5.  Consumable  Stock 

(1)  (2)  (3)  & (4)  = Engineering  Estimate  = S312K/RTSTS 
(!)  (2)  {3)  & (4)  Total  = {($312K)  (#34))  Per  Yr. 

(5)  Consumable  Stock 

(5)  Total  = 0 for  This  Option 
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Cost  Element  6.  Z 


Real"Tlme  Simulation  Test  Set  Maintenance 
Second  Operation 


Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Operation 

4.  Special  Purpose  Equipment 

5.  Consumables 

6.  Re-Furbiahment 

7.  Facility  Modifications 

(1)  Maintenance  and  .(4)  Special  Test  Equipment 
(Cost/Yr.  ) (#  RTSTS's  Used/Yr.  } 

(8%)  (Purchase  Cost)  (#  RTSTS's  Used/Yr.) 

(8%)  ($187K)  {#  RTSTS's  Used/Yr.) 

(1)  & (4)  To.tal  = ($15K)  (#35) 

(2)  Distribution 

Total  = (Cost/Yr.  for  Distribution/Sustaining 
Engineering)  (#  RTSTS's  Used/Yr,  ) 

(2)  Total  = (($500)  (#36))  Per  Yr. 

(3)  Operation 

Total  = (Operating  Cost/Yr,  ) (#  RTSTS's  Used/Yr,  ) 
Operating  Cost/Yr,  ) (#  RTSTS's  Used/Yr.  ) 

(3)  Total  = 0 for  This  Option 

Note;  No  Operations  Cost  for  RTSTS  - Operated  by 
Programming  Staff. 
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(4)  Special  Purpose  Equipment 
Included  as  Part  of  6.  2 (1) 

(5)  Consumables 

Total  = (Cost/Yr.  ) (#  RTSTS's  Used/Yr.  ) 

Cost/Yr.  s Engineering  Estimate  = $12,250 
(5)  Total  = (($12,250)  (#37))  Per  Yr.' 

(6)  R e ~ Furbi  shm  ent 

Assumed  Covered  by  Maintenance  in  Item  6.  2 (1) 

(7)  Facility  Modifications 

Assume  space  available  and  no  cost  associated  with 
A/ C and  power  service  room  A/ C adequate  and 
standard  power  service  available. 


373 


Cost  Element  6.  3 


Simulation  Computer  Software  Development 
and  Procurement 


Cost  Factors 

1.  Simulation  Computer  Software  Development 

2.  Simulation  Computer  Software  Procurement 

(1)  Simulation  Computer  Software  Development 

Engineering  Estimate  - Same  as  Eationale  on  3.  3 (1) 
for  STIL  Simulation  Computer 

Total  = (#  Modules)  (100  Statement/Modules)  (Cost/ 
Statement) 

= (58)  (100)  ($60) 

(1)  Total  = ($348K)  1 Time  Cost  FY79 

(2)  Simulation  Computer  Software  Development 


Engineering  Estimate  = Eeal-Time  Operating  System 
($4K)  (Simulation  Computer) 

(2)  Total  = ($4K)  1 Time  Cost  FY79 
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Cost  Element  6,  4 


jRTSTS  Support  Software  Maintenance  and 
Distribution 


Cost  Factors 

1.  Maintenance 

2,  Distribution 

(1)  Maintenance 

Total  = (Number  Instructions)  (Rate  of  Change)  (Cost/ 
Instruction) 

The  above  was  considered  by  an  Engineering  Estimate 
was  made  instead  which  is  - 1 Man  Per  Yr.  of  Usage, 
This  is  compatible  with  the  level  of  effort  charged 
for  the  STILi  simulation  computer  software  in  3,  4. 

(1)  Total  = ($50K)  Per  Yr.  Starting  in  FY79 

(2)  Distribution 


(A)  = ((#  Set  Builds)  (Cost/Set)  (#  Deliveries))  Per  Yr. 

# Set  Builds  = 1 

Cost/Set  = $962  (1  Man  Week) 

# Deliveries  = #36 

(2)  Total  = ((1)  ($962)  (#36))  Per  Yr. 
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SECTION  12 


12.  2 


Option  HB4  - Distributed  Standard  Mini  Software  Development 
by  PI  at  His  Non-Compatible  Facility 

Cost  Data 
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OPTION  II  B4 


377 


UPlIUN  11  B4 
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379 


OPTION  ™ TOTAL  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

• 4.1 

♦ 

0 

222.30 

656.82 

372.60 

i 

55. 00  1 

4.2 

■ 

0 

0 

151.  70 

199.94 

358.  02 

4.3 

0 

0 

0 

0 

0 

4.4 

0 

390.60 

139.50 

418.  50 

111.  60 

4.5 

0 

0 

39.  06 

16.74 

66,96 

4.6 

1 

• 

0 

0 

0 

0 

0 

4.7 

* 

— 

— 

4.8 

0 

882.00 

315.  00 

745. 00 

252.00 

4.9 

1 

t 

1 1 • 1 

0 

0 

88.20 

37.80  . 

151.20 

' 5.1 

i 

« 

1234. 30 

204.00 

102.00 

51.00  I 

' 

510.  00 

5.2 

t 

. 0 

58.  52 

69.  24 

85.60  . 

78.60 

5.  3 ■ . 

1 

• ' f 1 

1 

, 1 

0 ! 

450. 00 

0 1 

0 

0 

6.4 

1 

1 

' i 

i 

' i 

•0  . 1 
t 

35.  35 

34. 95  1 

35.85  .{ 

35.15  * 

6.1 

1 

1 

* 1 

4368.00 

1248.  00 

624.00 

312, 00  ' 

3120.00 

6.2 

, ( 

1 

7.00 

372.25 

367.76 

488.75  ' 

,489.  75 

6.3 

■ 1 j 

1 « 

.1  i.i  ! 

1 

352.  00 

0 

0 : 

0 : 

0 

6.  4 
1 

1 

1 

t • 

. f . ) 

63.47 

» t 

55,  77 

73.09 

59.  60 

60.  58 

7.1 

1 

i 

i 

% 

t 

\ 

1 

1 

' 1 

0 

1 

0 

0 ■ 

i 

0 

1 

0 

1 



TOTAL 

6024.77 

3918.79 

2661.  31 

2823. 38 

5288. 36 

ESCALATED  TOTAL 

7897.24 

5498. 06 

3993.91 

4533.73 

9086. 39 

.KF-Onf*  T-fnw*  Fo>ii*  1 
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B4 


OPTION 


COST  ELEMENT 

FY84 

FY85 

FY86 

« 

4,1 

177.17 

' • i 

( 

3 

i 

1 

! 

233.24 

4.2 

240.48 

350.67  ’ 

178.61 

4.3  , 

0 

0 

1 0 

4.4  . 

55.00 

0 

83.70 

4.5 

75. 33  ’ 

122. 76  1 

83.70 

4,6 

A *7 

0 

0 1 

0 

^•1*  . 

4., 8 . ! 

126.00 

^ ! 

189,  00 

4., 9 , 

170.10 

277.20  1 

i 

189,00 

5.1 

^ i 

0 ' 

0 

5.2  . ■ 

82.78  I 

130.44  1 

85.10 

•5.3i  ! 

0 

0 i 

0 

5.4  . 

35.  20 

35.55 

35,80 

6.1  . i 

0 ! 

» ! 
690*25  1 

0 

6.,  2 ‘ 

544.50  1 

506,00 

6.3  , 

0 

6 

6.4  , 

72.13 

69,24  ' 

7-1  . 

0 

0 

1 

i 

1 

f 

( 

TOTAL 

1574.68 

1679.00 

1653.39  ' 

ESCALATED  TOTAL 

2894. 26 

3302. 59 

3480.39 

TOTAL  COST 

34,946.82 

. ESCALATED  TOTAL  COST 

64,  846.30 

•.  FFH“n.iP'TfniP  Po’-m  *>  9S 


TOTAL  COST 


FY88 

FY89 

FY90 

FY91 

! 

39.  06 

69.75  ! 

0 

0 

252.81 

765.14  . 

354.47 

325.  31 

0 

0 ! 

0 

0 \ 

27.  90 

27.90  I 

0 

0 i 

108.31  * 

147. 87 

150, 66 

178.  56 

0 ! 

0 * 
i 

0 

0 

i 

63.00 

63.00  ' 

0-  ■ j 

0 

245.70 

» i 

( 

333.90  i 
1 

340.20  ’ 

■403.20  ' 

i 

j 

0 

0 ■ 

0 

0 

87,78 

128.  44 

106.54  ; 

129.12  t 

0 

0 • ! 

0 

0 

35.  70 

1 

35.35 

35.  00 

35.05- 

o' 

0 i 

0 

0 

567.00  ' 

829. 25  ! 

754.75 

844.75  - 

0 i • ! 

0 

0 ■ 

0 

63.47  . 

1 

56.73 

57.  70 

50.00 

1 

0 ! 
1 

0 

0 

0 

1490.73  • 

1957.33 

1799.32 

1965.  99 

3592.66  ' 

5047. 95 

, 4964.  32 

5803.60 

‘ I AVERAGE  COST  PER  FLIGHT 
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OPTION TOTALMANPOWER  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

, 

« 

4.1 

• 

4,5 

13.1 

7.5 

1.1 

4.2 

* 

0 

3. 

4. 

7.2 

4.3 

_ - _ 

0 

0 

0 

0 

4.4 

- -- 

7.8 

2.8 

8.4 

2.2 

4.5 

— , 

0 

,8 

.3 

1.3 

4.6 

— 

— 

■ 

— 

4.7 

« 

— 

— 

— 

- - - 

•*  - - 

4.8 

— 

17.  6 

6.3 

18.9 

5. 

4.9 

1 

‘ 

V «M 

0 

1.8 

.8 

3. 

5;l 

5.2 

1 

1 , 

1 

— 

1.2 

1,4 

1.7  I 

1.6 

' 5;  3 ! 

0 

1 1 

II  8. 0 1 

0 

0 

0 ' 

0 

■ 5J4 

1 

I 

II 

.7 

.7 

1 

.7 

.7 

’ 6‘.  1 

1 

1 

! 

1 

1 

i 

---  i 

— 1 

• 

— 

— 

■ 6.2 

' 

" ' i 

t 

^ ^ ^ j 

— 

— 

’ 6.3 

1 

t 

■1  7i0  ■ 

4.3 

5. 6 

6.1 

6.1 

' 6i4 

• 

1 

1 

1 

1 .1.  3 

.1.1 

1 

1,5 

1.2 

1.2 

■ 7*.! 

• 

1 

i 

i 

1 

1 

1 

1 

1 

« w " 

i 

r 

1 

1 

1 

i 

1 

i 

1 

j 

! 

1 

i 

1 

! 

1 

• 
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1 

f 

I 

i 

< 

TOTAL  MANPOWER 

j 

1 

i 

1 

16,  4 1 

mm 

37.0 

49.6 

29.4  1 

.CF-Oiu*  TInift  Fi’rm  fi  ninrrh  *>*? . 1076T 
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II B 


■ COST  ELEMENT 

4.1 

ft 

Experiment 

Application 

Software 

Development 

(1) 

Software 

Development 

(2) 

Common 

Software 

(3) 

Host  Computer 
Time 

H) 

Simulation 

Computer 

Time 

(5) 

Host  Computer 
Time  DEP 
Software 

(6) 

Simulation 
Computer  Time 
DEP  Software 

(7) 

Travel 

‘ i 

{8) 

Training 

LABOR  COST 

MANPOWER 

TOTAL  GOST 

GE 

FY82 


F 


.0 


FY80 


FY81 


FY83 


222. 30 

656.82 

372. 60 

55.  00 

0 

0 

0 

0 

— 

— 

— 

— 

_ — 

— 

— 

0 

0 

. 0 

0 

0 • 

0 

0 

0 

— 

— 

> 

— 

— 

384 


OPTIOM S2i! ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FV84 

FY85 

BSBWi 

FY87 

FY88 

FY89 

FY90 

FY91 

4. 1 Experiment 
Application 
Software 
Development 

(1)  Software 

Development 

177.17 

0 

i 

233.24 

203.67 

39.  06 

79.  75 

0 

0 

(2)  Common 

Software 

0 

0 

0 

0 

0 

■ 0 

0 

0 

(3)  Host  Computer 

Time 

M 

•VMM 

«•  M •• 

•VMM 

M M M 

{4)  Simulation 

Computer 
Time 

(5)  Host  Computer 

Time  DEP 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

0 

, 0 

0 

0 

0 

0 

0 

(7)  Travel 

— 

— 

— 

— 

— 

— 

— 

(8)  Training 
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— 

— 

— 

— 

— 

— 

LABOR  COST 

177,17 

0 

233.24 

203,  67 

39.  06 

69.  75 

0 

0 

MANPOWER 

3.  5 

0 

. 4.  7 

4.1 

. 8 

1.  4 

0 

0 

TOTAL  COST 

177.17 

0 

233,  24 

203,  67 

39.  06 

69.  75 

0 

• 0 

■ FF-Oll<-  Tf»-'  F.,.--r  l*tf.  ' 
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I 


COST  ELEMENT 

4.2 

Experiment 

Application 

Software 

Maintenance 

(1) 

Experiment 

Unique 

Software 

(2) 

Experiment 

Common 

Software 

(3) 

Host  Computer 
Time  • 

(4) 

Simulation 

Computer 

Time 

(5) 

Host  Computer 
Time  DEP 
Software 

(6) 

Simulation 
Computer  Time 
DEP  Software 

{7) 

Travel 

LABOR  COST 
MANPOWER 
TOTAL  COST 


OPTION ELEMENT  COST  PAGE OF  ___ 


COST  ELEMENT 

FY84 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

4,  2 Experiment 
Application 
Software 
Maintenance 

■ 

' 

(1)  Experiment 

Unique 
Software 

. 240. 48 

330.  67 

178,  61 

258.  79 

252.  81 

265.  41 

354.47 

325.  31 

■ (2)  Experiment 

Common 
Software 

0 

. 0 

( 
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0 

0 

0 

0 

. 0 

(3)  Host  Computer 

• Time 

M W 

'mm  mm  mm 

(4)  Simulation 

Computer 
Time 

• 

t 

(5)  Host  Computer 

Time  DEP 
Software 

0 

0 i 

1 

0 ■ : 

^ ! 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

1 

' 1 
i 

0 

1 

1 

i 

0 

1 

0 

\ 

0 . 

0 

0 

0 

(7)  Travel 
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1 

1 

1 

i 
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1 

1 

1 

t 

1 

1 

— 

1 

I 

1 

LABOR  COST 

240.48 

350.  67 

■MM 

258.  75 

252.  81 

265. 14 

354.  47 

325.  31 

■ MANPOWER 

4.8 

7.0 

3. 6 ' 

5.  2 

5.1 

5.  3 

7.1 

Mi 

TOTAL  COST 

240.48 

■MM 

wem 

258.  75 

252.  81 

265,14 

354. 47 

325.  31 

rr  o w ri.  K n ' 
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OPTION ELEMENT  COST  PAGE OF 


■ COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  3 EAS  Software 
Integrated 
Verification 

' (1)  Integrated 

Verification 

0 

. 0 

0 

0 

(Z)  Host  Computer 

Time 

• 

• 

0 

0 

0 

0 

(3)  Simulation 

Computer 
Time 

• 

- 

0 

0 

0 

0 

(4)  Integrated 
Verification 
Simulation 
Software 

• 

0 

0 

0 

0 

• . 

LABOR  COST 

MANPOWER 

TOTAL  COST 

0 

0 

0 

0 

■ KF-n>tr>  Till,.. 
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OPTION 


COST  ELEMENT 

FY84 

FYS5 

; FY85 

» 

,4.  3 £AS  Software 
Integrated 
Verification 

' 

(1)  Integrated 

Verification 

0 

0 

1 

6 

(2)  Host  Computer 

Time 

0 

0 

0 
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0 

0 
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0 

0 

0 

( 

LABOR  COST 

• 

MANPOWER 

> 

TOTAL  COST 

0 

0 

0 

• rp-ft.w>‘ •(’!•••»  ••••  ' ' *'■  ' 
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COST  ELEMENT 


4.  4 Preflight 
Checkout 
Software 
Development 


Software 

Development 


Common 

Software 


(3)  Host  Computer 
Time 


(4)  Simulation 
Computer 
Time 


(5)  Travel 


LABOR  COST 


MANPOWER 


TOTAL  COST 


KP_Or,n  TJ 
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option: 'im...  • _ element  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4,4  Preflight 
Checkout 
Software 
Development 

• 

< 

V 

1 

(1)  Software 

Development 

55.  80 

0 

83.  70 

83.  70 

27.  90 

27.  90 

0 

0 

(2)  Common 

Software. 

0 

0 
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0 

0 
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0 
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— 
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— 

0 

0 
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Computer 
Time 

— 

0 

I 
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0 

0 
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« 
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0 

** 

■ 

0 

0 

LABOR  COST 
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6 
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27.  90 

0 
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MANPOWER 
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0 
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.6 
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OPTIOM “P"  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

« 
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Software 
Maintenance 

• 
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(1)  Experiment 
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0 

39.  06 

16.  74 

66.  96 
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■ 
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0 
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Computer  Time 

0 
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• 

0 

M 
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t 

1 
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f' 
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. 
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‘ 

0 
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1. 3 

TOTAL  COST 

0 
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16.  74 

66.  96 
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1134 


ELEMENT  COST 


OPTION 


PAGE OF 


COST  ELEAAENT 

bish 

FY85 

FY86 

FY88 

FY89 

FY90 

4,  5 Preflight 
•Checkout 
Software 
Maintenance 

(1)  Experiment 

Unique 

’ Software 

75.  33 

122. 76 

83,  70 

139.  50 

108.  31 

147. 87 

150.  66 

. 178. 56 
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0 

0 

0 

0 

0 

0 

0 

0 
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— 
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— 

— 

(4)  Simulation 
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LABOR  COST 

75.33 

122. 76 

83.  70 

139. 50 

108.  81 

147.  87 

150,  66 

178.  56 

MANPOWER 

1.5 
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COST  ELEMENT 


FY76 


FY77 


FY78 


FY79 


ELEMENT  COST 


FY80 


LABOR  COST 


MANPOWER 


TOTAL  COST 


FF*"Oni'  Fmvh*  T 


1 FY81 

FY82 

FY83 

1 

1 : 

1 

i ! 

. 1 

i 

; j 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

! 

i 

OPTIOM 


COST  ELEMENT 

FY84 

FY85 

; FY86 

4.  6 • EAS  Dependent 
STIL  Hardware 
Supplement 

(1)  Host  Main 

Memory 

0 

0 

i 0 

(2)  Remote  Job 

Entry 

0 

9 

0 

(i)  Display 

Terminals 

0 

0 

. 0 

(4)  Maintenance 

0 

0 

0 

(5)  Telecom- 

municatlbnt 

0 

■ 0 

0 

i 

1 

LABOR  COST 

i 

MANPOWER 

I TOTAL  COST 

0 

0 

,0 

t\  . 


COST  ELEMENT 


4.  8 Experiment 
Real-Time 
Simulation 
Software 
Development 


(1)  Software 

Development 


<2)  Boat 

Computer  Time 


{3)  Simulation 
Computer 
Time 


(4)  Travel 


ELEMENT  COST 
FY79  I 


FY81 


PAGE 

FY82 


882. 00 


315.00 


945 


252.  00 


COST  ELEMENT 

FY84 

FY85 

' FY86 

% 

4.  8 Experiment 
Real-Time 
Simulation 
Software 
Development 

1 

(1)  Software 

■Development 

126.  00 

0 

189.  00 

(2)  Host 

Computer  Time 

- — 

0 

1 

(3)  Simulation 

Computer 
Time 

- - - 

0 

- - ~ 

(4)  Travel 

• 

0 

{ 

i 

LABOR  COST 

126.  00 

6 

I 

MANPOWER 

2.  5 

0 

3,  8 

TOTAL  COST 

126. 00 

0 

189. 00 

63.  00 

63.  00 

1.  3 

1.  3 

63.  00 

63.  00 

FY90 

FY91  ■ 

/ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,0 

0 

0 

397 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

* 

4.  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 

(1)  Maintenance 

(2)  Host  Computer 
Time 

(3)  Simulation 
Computer 
Time 

(4)  Travel 

* 

K. 

0 

0 

0 

0 

88.  20 

37.  80 

151.20 

• 

LABOR  COST 

. 

0 

88.  20 

37.  80 

151.  20 

MANPOWER 

0 

1.  8 

0.  8 

3.  0 

TOTAL  COST 

0 

88.  20 

37.  80 

151.  20 

BF-Oni!  Tln«i  Torm  1 mir<li  ‘>1, 
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ELEMENT  COST 


OPTION 


PAGE OF 


COST  ELEMENT. 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

mm 

FY91 

i 

4.  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 

1 1 

(1)  Maintenance 

(Z)  Host  Computer 

Time 

{3)  Simulation 

Computer 
Time 

(4)  Travel  ■ i 

1 1 >v  > 

! 1 ' ■ ■ 1 
l|  ( ) >.ll  1 1 

170, 10 

277.20 

t 

189. 00 

( 

Ik  ^ 

t 

l 

315.  00 

245.  70 

333.  90 

1 

340,  20 

403.  20 

LABOR  COST 

1 

170. 10 

277.20 

’ 189. 00 

315.  00 

245,  70 

333.  90 

340.  20 

403.  20 

j mAn  POWER 

3.  4 

5.  5 

3.  8 

6.  3 

mm 

6.  7 

6.  8 

8.  1 

! TOTAL  COST 

170. 10 

277.  20 

189.00 

315.  00 

245.  70 

333.  90 

340.  20 

403.  20 

' I’F*  n,i . Ttt.».  A /M..  t 


COST  ELEMENT 


5. 1 Experiment 
Processor 
Acquisition 


(1)  Processor 
Hardware 


(2)  Qualification 


{3)  Special  Test 
Equipment 


FY77  FY78 


FY81  FY82 


FY83 


NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-f>ne  Time  Form  3 fM.nvrli  9S  107ro 
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COST  ELEMENT 

FY84 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

k 

S.  1 Experiment 

Processor 
Acquisition 

c 

(1)  Processor 

Hardware 

• 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Qualification 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Specia]|  Test 

Equipment 

0 

0 

0 

0 

0 

0 

0 

0 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT" 

‘ 

• 

• 

• 

- 

LABOR  COST 

• 

. 

MANPOWER 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

Tfn.,. 'F,.r..,  /Ft  Tn  im.  ^ 
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COST  ELE/VIENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5. 2 Experiment 
Processor 
Maintenance 

• 

(1)  Maintenance 

1 

51,  52 

66.  24 

73.  60 

73,  60 

(2)  Distribution 

7.  00 

3,  00 

12,  00 

5.  00 

(3)  Re^Furbish^ 

ment 

' 

• 

0 

0 

• 

0 

0 

LABOR  COST 

58.  52 

69.  24 

85.  60 

78.  60 

MANPOWER 

1.  2 

1.  4 

1.  7 

1.  6 

TOTAL  COST 

58.  52 

69.  24 

85.  60 

78,  60 

ri7  n Tl...  . 17  ......  T IS 
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OPTIOM 1134 ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

i 

5.2  Experiment 
Processor 
Maintenance 

. (1)  Maintenance 

77. -28 

121.44 

73.  60 

117.  76 

77.  28 

121.  44 

103.  04 

125.12 

■ (2)  Distribution 

5.  50 

9.  00 

U.  50  . 

10.  00 

10.  60 

7.  00 

3.  50 

4.  00 

(3)  Re-Furbiah- 

ment 

• 0 

0 

0 

\ 

0 

0 

0 

0 

0 

LABOR  COST 

82,  78 

130.44 

t 

85.10 

127.  76 

87.  78 

128.  44 

106.  54 

129, 12 

MANPOWER 

1.  7 

2.  6 

1,  7 

2,  6 

1.  8 

2.  6 

2.1 

2.  6 

I TOTAL  COST 

82.  78 

130.  44 

85.10 

127. 76 

87.  78 

128.  44 

106, 54 

129.12 

• rr-rv...  Trtir-i.  "’g  io7f> 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.  3 DiEP  Software 
Development  ti 
Procurement 

• 

{1)  Operating 

System 
Development 

• 

400, 00 

0 

0 

0 

0 

(2)  Support 

Software 
Procurement 

• 

» 

50.00 

0 

0 

0 

0 

LABOR  COST 

400.  00 

0 

0 

0 

0 

MANPOWER  • 

8.  00 

0 

0 

0 

0 

TOTAL  COST 

— 

450.  00 

0 

0 

0 

0 

rT.'-nm»  Tfnif  T?oi-m  T '>*;  .lf)7r.^ 
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1 COST  ELEMENT 

FY84 

FY85 

FY36 

FY37 

FY83 

FY89 

FY90 

FY91 

« 

5.  3 DEP  Software 
Development  6i 
Procurement 

(1)  Operating 

System 
Development 

1 

0 

0 

0 

0 

0- 

0 

0 

0 

(E)  Support 

Software 
Procurement 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

Tfinf’,  Kiiriii  't  ^M;irr|i 


I 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.  4 DEP  Software 
Maintenance  tt 
Distribution 

' 

(!)  Maintenance 

f 

34.  65 

34.  65 

34.  65 

34.  65 

' (Z)  Distribution 

% 

0.  70 

■ 

0.  30 

1.  20 

0.  50 

LABOR  COST 

, 

35.  35 

35.  85 



35.15 

MANPOWER 

. 7 

. 7 

. 7 

. 7 

TOTAL  COST 

- - - 

35.  35 

34.  95 

35.  85' 

35.15 

FF~Onf>  Ttmo  Form  1 m.-irrl'  ?S  TOVAS 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY83 

FY89 

FY90 

FY91 

• 

5.  4 DEP  Software 
Maintenance  & 
Distribution 

; 

• 

(1)  Maintenance 

34.  65 

34.65 

34.65 

34.  65 

34.  65 

34.  65 

34.65 

34.  65 

(2)  Distribution 

0.  55 

0.  90 

1.15 

i 

1 

1,  00 

1.  05 

0.  70 

0.  35 

0.  40 

LABOR  COST 

35,20 

35.  63 

\ 

, 35,60 

35.  65 

35.  70 

35.  35 

35,  00 

35.  05 

MANPOWER 

,7 

. 7 

. 7 

. 7 

. 7 

. 7 

. 7 

TOTAL  COST  ■ 

35.20 

■SI 

■Bl 

35,  70 

35.  35 

35.  00 

35.  05 

rF-r>.'n  Tlm.^  A /'Ft.v.  I.  OR  IO-»r,  > 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

• 

6.1  Real-Time 
Simulation 
Teat  Set 
(RTSTS) 
Acquisition 

(1)  Engineering 

• Design 

. (2)  Simulation 

Computer 

(3)  .Dedicated 
Experiment 
Processor 
(DEP) 
Interface 

(4)  RTSTS 
Integration 

(5)  Consumable 
Stock 

1 

* 

’ 

, 

4368.  00 
0 

1248. 00 
0 

624.  00 
0 

312.  00 
0 

3120.  00 
0 

UBOR  COST 

MANPOWER 

TOTAL  COST 

4368.  00 

1248.  00 

624.  00 

312,00 

3120.  00 

...KF.-Oiin.  TlnH*  Fnvm  1 m.ifrh  '»*! 
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OPTION ^ ELEMENT  COST  PAGE 0F_ 


COST  ELEMENT 

Fya4 

FY85 

, FY8& 

FYa? 

FY88  . 

FY89 

FY90 

FY91 

6..3  Real-Time 
‘ Simulation 

Teat  Set 

' (RTSTS) 
Acquisition 

• 

i 

(1)  Engineering 

Design 

• 

1 

• 

(2)  Simulation 

Computer 

* 

(3)  Dedicated 

Experiment 

Processor 

(DEP) 

Interface 

0 

0 

’ 0 

0 

0 

0 

0 

0 

(4)  RTSTS  , 

Integration 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Consumable 

Stock 

t 

• 

LABOR  COST 

1 

HHi^ 

MANPOWER 

mm 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

L_l_J 

rr.  n.M*  Tf...,.  r'l  f ^ '*r  imrs 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.2  RTSTS 

Maintenance 
Operation  &c 
Distribution 

(1)  Maintenance 

— 

210.  00 

270. 00 

300.  00 

300,  00 

(2)  Distribution 

• 

7.  00 

3.  00 

O 

O 

5.  00. 

5.  50 

(3)  Operation 

— 

— 

— 

— 

(4)  Special 

Purpose 
Equipment 

• 

— 

— ^ » 

(5)  Consumables 

— 

159.  25 

85.  75 

. 183.  75 

183.  75 

(6)  Re-Furbieh- 

ment 

— 

— 

— 

(7)  Facility 

Modifications 

0 

0 

0 

0 

0 , 

LABOR  COST 

7,  0 

213,  00 

282. 00 

305.  00 

305.  50 

MANPOWER 

O.l 

wm 

5.  6 

6.  1 

6.  1 

TOTAL  COST 

HHi 

7.  00 

372. 25 

367.  75 

488.  75 

489.  25 

T>i *1  />(...■, -I,  lO•7G^ 
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COST  ELEMENT 

FY84 

FY85 

. FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

6.2  RTSTS 

Maintenance 
Operation  fx 
Distribution 

(1)  Maintenance 

315.  00 

495,  00 

1 

300.  00 

480.  00 

315.  00 

495.  00 

420.  00 

465.  00 

(2)  Distribution 

9.  00 

ll.  50 

i 

10.  00 

i 

10.  50 

7,  00 

3.  50 

4.  00 

(3)  Operation 

— 

— 

1 

— 

— 

— 

— 

— 

(4)  Special 

Purpose 
Equipment 

— 

M M «■ 

t 

— 

- — 

(5)  Consumables 

220.  50 

183,  76 

{ 

196. 00 

196.  00 

245,  00 

330.  75  . 

330.  75 

379.  75 

{6)  Re-Furbish- 

ment 

— 

5 

— 

— 

(7)  Facility 

Modifications 

0 

0 

i 

;o‘  • 

, 1 

0 

0 

0 

0 

0 ■ 

LABOR  COST 

324.  00 

506, 50 

—1 

490.  60 

322. 00 

498.  50 

424,  00 

465.  00 

MANPOWER 

6.  5 

• 10. 1 

wm 

9.8 

6.  4 

8.  5 

warn 

TOTAL  COST 

544.  50 

690.  25 

■■■II 

686.  50 

567.  00 

«29.  25 

754.  75 

844. 75  1 

rj?  ,,  r*  . ' fK<-  < I ^ 
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COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.  3 RTSTS  Support 
Software 

- 

Development  it 
Procurement 

(1)  Simulation 

Computer 

Software 

Development 

• 

348. 00 

0 

0 

0 

0 

(2)  Simulation 

• 

(^omputer 

Software 

Procurement 

• 

• 

o 

o 

0 

0 

0 

0 

LABOR  COST 

348.  00 

0 

0 

0 

0 

MANPOWER 

7.  00 

0 

0 

0 

0 

TOTAL  COST 

1 352.00 

0 

0 

0 

0 

FP-n,irt  TJ...,.  T /M..  • •m*'' 
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COST  ELEMENT 

FY84 

FY85 

. FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

* 

6.  3 RTStS  Support 
Software 
Development  & 
Procurement 

- 

• 

(1)  Simulation 

Computer 
Software 
Development 

0 

0 

i 

t 

o’ 

0 

0 

0 

0 

0 

(2)  Simulation 

Computer 
Software 
Procurement 

0 

0 

0 

1 

0 

0 • 

. 

0 

0 

0 

LABOR  COST 

0 

0 

‘ 0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

, 0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

I'r.'.  fv..*  ri....  K '■  fm.,  I.  '»■  mi.-\ 
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OPTION 


II 


S 


• EF-Onfi  TImn  Ffimi  T TH.irrh  . 1076^ 


ELEMENT  COST  PAGE OF 


FY79 

FY80 

FY81 

FY82 

FY83 

50.  00 

50.  00 

50.  00 

•• 

50.  00 

50.  00 

13.47 

5.  77 

Z3.  09 

( 

9.60 

10.  58 

• 

63.  47 

55.  77 

73.  09 

59.  60 

60.  58 

1.  3 

1.1 

1.  5 

1.2 

1.  2 

63.  47 


55.  77 


73.  09 


59.  60 


60.  58 
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COST  ELEMENT 

FyS4 

FY05 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

« 

6.4  RTSTS  Support 
Software 
Maintenance 
& Distribution 

(1)  Maintenance 

BO.  00 

50,  00 

50,  00 

50,  00 

50,  00 

50,  00 

50.  00 

50.  00 

(2)  Distribution 

17.  32 

✓ 

22.13 

19.24 

» 

S 

1 

\ 

j 

( 

1 

i 

i 

I 

20.  20 

13,  47 

6.73 

7.  70 

0 

\ 

LABOR  COST 

67.  32 

72.13 

} 

. 69.  24 

70.  20 

63.  47 

56,  73 

50.  00 

MANPOWER 

1.  3 

1,  4 

1.  4 

1.  4 ' 

1,  3 

1. 1 

i.i 

1.  0 

'TOTAL  COST 

67.  32 

72. 13 

1 

69.  24 

70.  20  ’ 

63.  47 

56.  73 

IBH91I 

50.  00 

rp  j M,..  p .....  t /»•  * I ‘ ' j 
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.OF. 


FY79 


FY80 


FY81 


FY82 


FY83 


« 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 _ 

0 

i 

i 

! 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 , 

0 

0 

0 

0 

SECTION  13 


Option  IIB3B  - CDMS  Simulator,  Distributed  Standard  Mini 

Software  Development  by  PI  at  His  Compatible 
Facility 


13. 1 Costing  Method  - Variation  I 
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ASSUMPTIONS 


o All  experiment  application  software  implemented  in  DEP's- 

o PI  utilizes  CDMSS  (CDMS  Simulator)  and  experiment  hardware  ' 
to  checkout  all  EAS, 

o DEP  and  CDMSS  is  local  to  PI  facility  for  all  Level  IV  activities. 

o Common  library  is  not  possible  due  to  independent  PI  software 
development. 

o Only  one  mini  development/qualification  is  required, 

o No  PI/PI  integration  is  required  due  to  independence  of  resource 
sharing. 

o Central  computer  integration  testing  is  required, 

o Fewer  total  mini' s/ CDMSS ' s are  required  due  to  sharing  of  a 
pool  of  processors. 

o Only  one  DEP  operating  system  is  required. 

o . 5 man  years  required  for  hardware  support  during  EAS 
development. 
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Cost  Element  4. 1 Experiment  Application  Software  Development 
Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  - Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  software 

6.  Simulation  Computer  Time  DEP  software 

7.  Travel 

8.  Training 

(1)  Software  Development 

(A)  = ((Number  of  Statements)  (Cost/Statement)) 

Per  Flight  Per  Yr. 

Number  of  Statements  = GDC  Estimate  = {(New  Flights) 
= (Previous  Yr,  Common))  Per  Yr. 

Cost /Statement  = $45  (Requirements,  Code,  and 
Verification)  $15  Per  Statement  is  Applied  to 
Integrated  Verification  (See  4.3  (1)) 

(1)  Total  = (#3  + #4)  ($45))  Per  Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  this  option 

(3)  Host  Computer  Time 

(A)  = ((Host  Time)  (Cost/Hr. ))  Per  New  Flight  Per  Yr. 
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Host  Time  = {{if  Instructions)  {if  Instructions /Module)) 
(Hrs.  /Module) 

= {#  of  Modules)  (Hrs.  /Module) 

Hrs.  /Module  = 18  Compiles /Module  @ 3 Mins/Compile 
+ 9 Functional  Simulations  @ 12  Mins.  /Run  @ Data 
Reduction  for  75%  of  Simulation  Runs  @ 10  Mins,  Each. 

# (54  Mins.  ) + (108  Mins. ) ■¥  (70  Mins.  ) = 3.  87  Hrs. 
Cost/Hr.  = $323 

(3)  Total  = (3.  87  Hrs,  /Module)  (#  Modules)  ($323) 

= ((3.87)  (#3  + #4)  ^($323))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = (#  of  Hrs.  /Module)  (Cost/Hr.  ) {§  of  Modules) 

# of  Hrs.  = 4 Simulations  at  60  Min.  /Simulation 
(Includes  Set-up,  Runs,  and  Run  Evaluations) 

Cost/ Hr.  = (10%  (Maintenance  (CDMS,  CID  Simulation 
Computer))  + Consumables)  + (Operations))  -f  2080  Hrs. 

= ($8)  + (0)  + ((2  X $40K)7*-2080) 

= ($8)  + ($38.46) 

= $46. 46/Hr. 

# of  Modules  = GDC  Estimate 

(4)  Total  = 0 for  this  option 

(5)  Host  Computer  Time  PEP  Software 

(A)  = ((Host  Time/Module)  (#  Modules)  (Cost/Hr. )) 

Per  Flight/ Yr. 

Host  Time  = (#  Modules)  (Time/Module) 
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Time /Module  = 18  Compiles /Module  @ 3 Mins,  / Compile 
+ 3 Data  Reductions  Runs/Module  @ 10  Mins.  /Run 

= 84  Mins.  /Module 

Cost/Hr.  = $323 

(5)  Total  = 0 for  this  option 

(6)  Simulation  Computer  Time  PEP  Software 

(A)  = ((#  of  Hrs. ) (Cost/Hr. ))  (#  of  Modules)) 

Per  Flight/ Yr. 

# of  Hrs.  = 7 Simulations  at  60  Mins.  /Simulation 
(Includes  Set-Up,  etc. ) 

9 Functional  Simulations  = 3 Real-Time  Simulations. 
Assume  no  Functional  Simulations  for  DEP 

Cost/Hr;  = $46,46  (Same  as  4.1  (4)) 

(6)  Total  = 0 for  this  option 

(7)  Travel 

(7)  Total  = 0 for  this  option 

(8)  Training 

(8)  Total  = 0 for  this  option 
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Cost  Element 


Experiment  Application  Software  Maintenance 


Cost  Factors 

1.  ' Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

(1)  Experiment  Unique  Software 

(A)  = of  Statements)  (Rate  of  Change)  = #13 

Rate  of  Change  = Engineering  Estimate  Based  on 
past  Programs  = 40%  for  1st  Re-Fly,  30%  for  2nd 
Re-Fly,  20%  for  3rd  Re-Fly,  10%  for  all  Subsequent 
Re -Flys . 

Cost/Statement  = $45  (See  4.1  for  Rationale) 

(1)  Total  = {(#13)  ($45))  Per  Yr. 

(2)  Experiment  Common  Software 

(A)  = {#  Statements)  (Change  Rate)  (Cost/Statement)/ Yr. 
# Statements  = #6 

Change  Rate  = Engineering  Estimate  = 1% 

Cost /Statement  = $60  (Verification  - Multiuse) 

(2)  Total  = 0 for  this  option 
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(3)  Host  Computer  Time 

(A)  = (#  Modules)  (#  Hrs. /Module)  (Cost/Hr, ) 

# Modules  = #13  -f  100 

# Hrs.  /Module  = 3.  87  (See  4.1  for  Rationale) 
Cost/Hr.  = $323  (See  4.1  for  Rationale) 

(3)  Total  = ((#13  100)  (3,87)  ($323))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = ((#  Modules)  (#  of  Hrs. /Module)  (Cost/Hr.)) 

■ Per  Yr. 

# Modtiles  = #14 

# Hrs.  /Module  = 4 Hrs.  (See  4.1  for  Rationale) 
Cost/Hr.  = $46.46  (See  4.1  for  Rationale) 

(4)  Total  = 0 for  this  option 

(5)  Host  Computer  Time  PEP  Software 

(A)  = ((Host  Time/Module)  (#  Modules)  (Cost/Hr.  )) 
Per  Yr. 

Host  Time/Module  = 1.4  Hrs.  (See  4.1  for  Rationale) 

# Modules  = #15 
Cost/Hr.  = $323 

(5)  Total  = 0 for  this  option 

(6)  Simulation  Computer  Time  PEP  Software 

(A)  = ((#  of  Hrst ) (Cost/Hr.  ) (#  Modules)) 

Per  Yr. 
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# of  Hrs.  = 7 (See  4,1  for  Rationale) 
Cost/Hr.  = $46,46  (See  4.1  for  Rationale) 
(6)  Total  = 0 for  this  option 


(7)  Travel 

(7)  Total  = 0 for  this  option 
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Cost  Element  4,3  EAS  Software  Integrated  Verification 


Cost  Factors 

1.  Integrated  Verification 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Integrated  Verification  Simulation  Software 

(1)  Integrated  Verification 

(A)  = ({#  of  Modules)  (Cost/Module)) 

Per  Flight/ Yr. 

# of  Modules  = #21 

Cost/Module  = (#  of  Statements)  (Cost/Statement) 

# of  Statements  = 100/Module 

Cost/Statement  = $15  ($60  Estimated  Total  Cost 
Per  Statement  for  Central  Development  Less 
$45  for  Development) 

(1)  Total  = 0 for  this  option 

(2)  Host  Computer  Time 

(A)  = (#  Hrs.)  (Cost/Hr.) 

(2)  Total  = 0 (This  Function  has  been  Included  in 
Spacelab  Costs) 

(3)  Simulation  Computer  Hardware  Time 

(A)  = {#  of  Hrs. /Module)  (Cost/Hr.)  (#  Module) 

# Hrs,  / Module  = 2 Simulations /Module  at  60 
Min.  Per  Simulation  (Includes  Set-up,  etc,  ) 

Cost/Hr.  = $46.46  (See  4.1  (4)) 
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#■  Modules  = Liine  #Z1 

(3)  Total  = 0 for  this  option 

(4)  Integrated  Verification  Simulation  Software 
(A)  = ({#  of  Modules)  (Cost/Module))  Per  Yr, 

# of  Modules  = (#24  + #25)  flOO 
Cost/Module  = 1,500  (See  4,3  (1)  for  Rationale) 

(4)  Total  = 0 for  this  option 
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Cost  Element  4,4  Preflight  ChecT^out  Software  Development 
Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Travel 

(1)  Software  Development 

(A)  = ((Number  of  HOL  Statements)  (Cost /Statement)) 

Number  of  Statements  = Number  of  HOL  Statements 
Per  Payload  X # of  Payload  Elements  ■ 

= 930  X Payload  Elements/Yr.  (New  Flights) 

Cost /Statement  = $30 

(1)  Total  = ((#22)  ($30))/Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  this  option 

(3 ) Host  Computer  Time 

(Host  Time)  (Cost/Hr.)  Ref,  4.1  (3) 

(3.87)  (#  Modules)  ($323)  Per  Flight/Yr. 

(3)  Total  = ((3.87)  (#22r  100)  ($323))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = (#  Hrs, /Module)  (Cost/Hr.)  (#  Modules) 

Ref.  4. 1 (4) 
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(4)  Total  = 0 for  this  option 
(5)  Travel  = 0 for  this  option 
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Cost  Element  4.  5 Pre-Flight  Checkout  Software  Maintenance 
Cost  Factors 

1.  Experiment  Unique  Software 

2.  Experiment  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Travel 

(1)  Experiment  Unique  Software 

(A)  = ((#  of  Statements)  (Change  Rate)  (Cost  Statement) 

Number  of  Statements  = (930)  (#  Payload  Elements /Yr.  ) 
(Maintenance  Flights) 

Change  Rate  = 10%  for  Each  Flight 

Cost  Statement  = $30  (Ref.  4.4  (1)) 

(1)  Total  = ((#23)  ($30))  Per  Yr. 

(2)  Experiment  Common  Software 

(2)  Total  = 0 No  Common  Software  This  Element 

(3)  Host  Computer  Time 

(A)  = (Host  Time)  (Cost/Hr.  ) 

(3)  Total  = ((#23  v 100)  (3.87)  ($323))  Ref.  4.2  (3) 

(4)  Simulation  Computer  Time 

> (4)  Total  = 0 for  this  option 

(5)  Travel 

(5)  Total  = 0 for  this  option 


429 


Cost  Element  4.6  EAS  Dependent  STlLi  Hardware  Modifications 
Cost  Factors 

1.  Host  Main  Memory 

2.  Remote  Job  Entry 

3.  Display  Terminals 

4.  Maintenance  Added  Hardware 

5 . T elec  ommunications 

(1)  Host  Main  Memory 

= (GSA  Price)  (Memory  Size) 

(1)  Total  = 0 for  this  option 

(2)  Remote  Job  Entry 

= (GSA  Price)  (#Remote  Job  Entry) 

(2)  Total  = 0 for  this  option 

(3)  Display  Terminals 

= (GSA  Price)  (#  Terminals) 

GSA  Price  = $989 

# Terminals  = Engineering  Estimate  ='8 

(3)  Total  = 0 for  this  option 

(4)  Maintenance  Added  Hardware 
= GSA 

(4)  Total  = 0 for  this  option 
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(5)  Telec  ommunications 

(A)  = (Line  Cost)  (#  Lines) 
(5)  Total  = 0 for  this  option 
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Cost  Element  4^  8 Experiment  Real~Time  Simulation  Software 

Development 

Cost  Factors 

1.  Software  Development 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  Software  Development 

(A)  = (#  of  Statements)  (Cost/Statement) 

# of  Statements  = (1.4K)  (Payload  Elements/ Yr. ) 
(New  Flights) 

Cost/Statement  = $45  Due  to  Less  Documentation 
and  No  integration 

(1)  Total  = 0 for  this  option 

(2)  Host  Computer  Time 

(A)  = Same  Formula  as  4..1  (5) 

(2)  Total  = 0 for  this  option 

(3)  Simulation  Computer  Time 
(A)  - Same  Formula  as  4. 1 (6) 

# Modules  = #24  100 

(3)  Total  = {(7)  (#24  100)  ($46.46))  Per  Yr. 
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(3)  Simulation  Comp-gter  Time 
Same  Formula  as  4.1  (6) 

# Modules  = #24  f 100 

(3)  Total  = 0 for  this  option 

(4)  Travel  = 0 for  this  option 
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Cost  Element  4.  9 Experiment  Real-Time  Simulation  Software 

Maintenance 


Cost  Factors 

1.  Maintenance 

E.  Host  Computer  Time 

3.  Simiolation  Computer  Time 

4.  Travel 

(1)  Maintenance 

(#  of  Statements)  (Change  Rate)  (Cost/Statement) 

# of  Statements  = 1.4K  X Payload  Elements /Yr. 
Maintenance  Flights 

Change  Rate  = Engineering  Estimate  = 10%/Flight- 
Cost /Statement  =$45  Same  as  4.  8 (1)  (3) 

(1)  Total  = 0 for  this  option 

(2)  Host  Computer  Time 

(2)  Total  =“0  for  this  option 

(3)  Simulation  Computer  Time 

(3)  Total  = 0 for  this  option 

(4)  Travel 

(4)  Total  = 0 for  this  option 
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Cost  Element  5.1  Experiment  Processor  Acgmsition 


Cost  Factors 

1.  Processor  Hardware  (I/O)  Included 

2.  Development  and  Qualification 

3.  Special  Test  Equipment 

(1)  Processor  Hardware  (I/O)  Included 
((#  of  Processors ) (Cost/Processor)) 

# of  Processors  = #34 
Cost/Processor  = $46K 

(1)  Total  = ((#34)  ($46K))  Per  Yr. 

(2)  Development  and  Qualification 

(A)  = ((#  Qualifications)  (Cost  Qualification)  Per  Yr. 

(2)  Total  = ($520.  3K)  in  FY79 

(3)  Special  Test  Equipment 
Engineering  Estimate  = $5K/Unit 
(#  Units)  ($5K)  Per  Yr. 

(3)  Total  = (#34)  ($5K)  Per  Yr, 
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Cost  Element  5,2  Experiment  Processor  Maintenance 
Cost  Factors 

1.  Maintenanc  e 

2.  Distribution 

3 . Re  -Furbishment 

(1)  Maintenance 

(A)  = 8%  of  DEP  Purchase  Price/Yr.  for  Each  Yr. 
Used 

(1)  Total  = ((8%  ($46K))(#35))  Per  Yr. 

(2)  Distribution 

(A)  = ((Cost/ Distribution)  {#  Required))  Per  Yr. 

(2)  Total  = (($500)  (#36))  Per  Yr. 
f3)  Re  ~Furbishment 


(A)  = (Number  of  DEP's)  (Cost/Unit  for  Re -Furbishment)) 
Per  Flight  Per  Yr. 

Number  of  DEP's  = Determined  from  Mission  Model 
Requirements 

(3)  Total  = Cost/Unit  for  Re -Furbishment  = 0 
Assumes  DEP's  will  meet  Spacelab  Lifetime 
Requirements 
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Cost  Element  5.  3 DEP  Software 


Cost  Factors 

1.  Operating  System  Development 

2.  Support  Software  Development 

(1)  Operating  System  Development 

(A)  = (Number  of  Instructions)  (Cost  Per  Instruction) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M&S  Study) 

Cost  Per  Instruction  = $100  (Assembly  Language) 

(1)  Total  = (4K)  ($100)  (1  Time  Cost  for  Standard 
Mini  Option)  In  FY79 

(2)  Support  Software  Development 

(A)  = (Vendor  Lease)  or  ((Niimber  of  Statements) 
(Cost  Per  Statement) 

Assume  Vendor  Lease  - $25K  for  Cross  Assembler 

2SK  for  Cross  Compiler 
$50K  (Engineering  Estimate) 

(2)  Total  = $50K  (1  Time  Cost  This  Option)  in  FY79 
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Cost  Element  5,  4 PEP  Software  Maintenance  and  Distribution 
Cost  Factors 

1.  Maintenance 

2.  Distribution 

(1)  Maintenance 

(A)  = ((Number- of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement) 

Number  of  Statements  = 4.  OK  Operating  System 

2.4K  Cross  Assembler 
9.  OK  Cross  Compiler 
15. 4K  (Engineering  Estimate) 

Rate  of  Change  = 5%  Per  Yr.  (Engineering  Estimate) 

Cost  Per  Statement  = $45 

(1)  Total  = ((15. 4K)  (5%)  ($45))/ Yr.  Starting  in  FY80 

(2)  Distribution 

(A)  = (Set  Builds)  (Cost/Set)  (#  Deliveries) 

(#  Set  Builds)  + (Cost/Set)  = $50 
# Deliveries  = $35 

(2)  Total  = (($50)  (#35))  Per  Yr. 
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Cost  Element  6 . 1 CDMS  Simnlator  Acquisition 


Cost  Factors 

1.  Engineering  D.esign 

2.  Simixlation  Computer 

3.  Dedicated  Experiment  Processor  (DEP)  Interface 

4.  RTSTS  Integration 

5.  Consumable  Stock 

(1)  (2)  (3)  & (4)  = Engineering  Estimate  = $127K /RTSTS 
(1)  (2)  (3)  & (4)  Total  = (($127K)  (#34))  Per  Yr. 

(5)  Consumable  Stock 

(5)  Total  = 0 for  this  option 
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Cost  Element  6,2  CPMS  Simulator 


Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Operation 

4.  Special  Purpose  Equipment 

5.  Consumables 

6.  Re-Furbishment 

7.  Facility  Modifications 

(1)  - Maintenance  and  (4)  Special  Purpose  Equipment 
_{A)  = (Cost/Yr.)  (§  RTSTS's  Used/Yr.  ) 

(8%)  (Purchase  Cost)  (#  RTSTS's  Used/Yr.) 

(8%)  ($127K)  (#  RTSTS's  Used/Yr.) 

(1)  and  (4)  Total  = ($6.  IK)  (#35) 

(2)  Distribution 

(A)  = (Cost/Yr.  for  Distribution/ Sustaining 

Engineering)  (#  RTSTS's  Used/Yr.) 

(2)  Total  = (($500)  (#36))  Per  Yr. 

(3)  Operation  of  Experiment  Hardware 

(A)  = (Operating  Cost/Yr.)  (#  RTSTS's  Used/Yr.) 
Operational  Cost/Yr.  = .5  Man 
# RTSTS's  Used/Yr.  = #37 

(3)  Total  = (($25K)  (#37))  Per  Yr. 
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(4)  Special  Purpose  Equipment 
Included  as  Part  of  6.  2 (1) 

(5)  Consumables 

(A)  = (Cost/Yr.)  (#  RTSTS's  Used/Yr. ) 

Cost/Yr.  = Engineering  Estimate  = 0 
(5)  Total  = 0 for  this  option 

(6)  Re  -Furbishment 

Assumed  Covered  by  Maintenance  in  Item  6.2  (1) 

(7)  Facility  Modifications 

Assume  space  available  and  no  cost  associated  v?ith 
A/C  and  power  service  room  A/C  adequate  and 
standard  power  service  available. 
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Cost  Element  6.3  Simulation  Computer  Software  Development 

and  Procurement 


Cost  Factors 


1.  Simulation  Computer  Software  Development 

2.  Simulation  Computer  Software  Procurement 

(1)  Simulation  Computer  Software  Development 

Engineering  Estimate  = Same  as  Rationale  on 
3.3  (1)  for  STIL  Simulation  Computer 

Rationale:  CDMS  Simulator  to  be  Converted 

4,  000  Statements 
X $60/ Statement 
$240,  000 

(1)  Total  = $240K  in  FY79 

(2)  Simulation  Computer  Software  Procurement 

Engineering  Estimate  = Real-Time  Operating 
System  = ($4K)  (Simulation  Computer) 

(2)  Total  =^($4K)  in  FY79 


442 


Cost  Element  6.4  RTSTS  Support  Software  Maintenance  and 

Distribntion 

Cost  Factors 

1.  Maintenance 

2.  Distribution 

(1)  Maintenance 

(A)  = .(Number  of  Jnstructions ) (Rate  of  Change) 

(Cost/ Instruction) 

The  above  was  considered  by  an  engineering 
estimate  made  instead  which,  is  0.  5 man  per  yr. 
of  usage.  This  is  compatible  with  the  level  of 
effort  charged  for  the  STIL  simulation  computer 
software  in  3.  4 

(1)  Total  = ($25K)  Per  Yr.  Starting  in  FY79 

(2)  Distribution 

(A)  = ((#  Set  Builds)  (Cost/Set)  (#  Deliveries))  Per  Yr. 

# Set  Builds  = 1 

Cost/Set  = $962  (1  Man  Week) 

# Deliveries  = #36 

(2)  Total  = ((1)  ($962)  (#36))  Per  Yr. 
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Cost  Element  7.1  FI  Host  Computer  Software 


Cost  Factors 

1.  Distribution 

2.  Installation 

3.  Maintenance 

(1)  Distribution 

(A)  = ((#  Set  Builds)  (Cost/Set)  (#  Deliveries) 

Per  Yr. 

# Set  Builds  = 2 (Support  Software  + Simulation  Software) 
Cost/Set  = Engineering  Estimate  = 1 Man  Week  = $962 

# Deliveries  = #31 

(1)  Total  = ((2)  ($962)  (#31))  Per  Yr. 

(2)  Installation 

(A)  = Engineering  Estimate  = 2 Man  Weeks 

= ($962) (2) 

= $1924  Per  Installation 

(2)  Total  = ($1924)  (#31) 

(3 ) Ma  int  enanc  e 

(A)  = Level  of  Effort 

Maintenance  is  Feed  Back  of  Problems  Encountered 
in  Use  of  Distributed  Software 

Level  of  Effort  = Engineering  Estimate 

= (.1  Man  Yr.  ) Per  Yr.  Used 

(3)  Total  = (($5K)  (#35))  Per  Yr. 


444 


SECTION  13 


Option  IIB3B  - CDMS  Simulator,  Distributed  Standard  Mini 

Software  Development  by  PI  at  His  Compatible 
Facility 


13.  2 


Cost  Data  - Variation  I 


PRTilCEDIN'G  PAGE  BI.ANR-  NOT  ETT,MET8 


OPTION  (CDMS  Simulator) JOJAL  CQST  PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.1 

0 

284.05 

839.27 

476.13 

70.  50 

4.2 

0 

0 

93.  84 

255.48 

457.47 

4.3 

0 

0 

0 

0 

0 

4.4 

0 

553,35 

197.63 

592. 88 

158.10 

4.5 

0 

0 

55.34. 

23.  72 

94.  86 

4. 6 

0 

0 

0 

0 

0 

4.7 

0 

0 

0 

0 

0 

4.8 

0 

0 

0 

0 

0 

4.9 

0 

0 

0 

0 

0 

5.1 

1234.30 

204. 00 

102.  00 

51.  00 

510.  00 

5.2 

0 

58,  52 

69.  24 

85.  60 

78.60 

5.3 

0 

450. 00 

0 

0 

0 

5.4 

0 

35.  35 

34.95 

35.  85 

35.15 

6.1 

1778.00 

508. 00 

254. 00 

127.  00 

1270.  00 

6.2 

7.00 

413.40 

296.80 

502,00 

502. 00 

6.  3 • 

244. 00 

0 

0 

0 

0 

6.4 

38.47 

30.77 

48.09 

34.  60 

35.  58 

t 

7.1 

0 

123. 88 

109. 20 

146.18 

115.40 

TOTAL 

3301.77 

2661.  32 

2200.36 

2330.44 

3327.66 

ESCALATED  TOTAL 

V 

4327.95 

3733. 83 

3302.74 

3740. 74 

6716.92 

EF-bjie  Time  Form  1 (March  25,  1976) 
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OPTION  • (SDMS  Simulator) TOTArCOST  PAGE - QF  - - - 


COST  ELEMENT 

EY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.1 

226.38 

0 

298. 03 

260.25 

49.91 

99.13 

0 

0 

4.2 

307.28 

448.08 

228. 22 

330.67 

323. 04 

338. 79 

452.93 

415.67 

4,3 

0 

0 

0 

0 

0 

0 

0 

0 

4.4 

79.05 

0 

118.58 

118,  58 

39.  53 

39.53 

0 

0 

4.5 

106.72 

173.91 

118.  58 

197.63 

153.65 

209. 48 

213.  44 

252.96 

4.6 

0 

0 

0 

0 

0 

0 

0 

0 

4.7 

0 

0 

0 

0 

0 

0 

0 

0 

4.8 

0 

0 

0 

0 

0 

0 

0 

0 

4.9 

0 

0 

0 

0 

0 

0 

0 

0 

5.1 

0 

0 

0 

0 

0 

0 

0 

0 

5.2 

82.78 

130.44 

85.10 

127. 76 

87.  78 

128. 44 

106. 54 

129,12 

5,3 

0 

0 

0 

0 

0 

0 

0 

0 

5.4 

35.20 

35.55 

35.  80 

35.  65 

35.  70 

35.  35 

35.  00 

35.  05 

6.1 

0 

0 

0 

0 

0 

0 

0 

0 

6.2 

587.10 

587. 80 

■ 532.00 

605.  70 

635.10 

879. 80 

849. 80 

964.10 

6.  3 

0 

0 

0 

0 

0 

0 

0 

0 

6'.  4 

42.32 

47.13 

44.  24 

45.20 

38.47 

31.73 

32.  70 

25.  00 

7.1 

112.70 

165.  00 

111.  54 

171.54 

108. 84 

168.  84 

140. 00 

155. 00 

TOTAL 

1579.53 

1587.91 

1572.09 

1892.98 

1472.02 

1931.  09 

1830.41 

1976, 90 

ESCALATED  TOTAL 

2903.18 

3123.42 

3309. 25 

4262.99 

3547. 57 

4980. 28 

5050.10 

5835. 81 

TOTAL  COST 

27,664,48 

AVERAGE  COST  PER  FLIGHT 

$238. 21 

ESCALATED  TOTAL  COST  - 

53,834.40 

Pnt-m  O ^H^rrh  2S . 1976) 
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OPTIOM 


IIB3b  (CDMS  Simulator) 


TOTAL  MANPOWER 


nptinw^  ~ (CDMS  Simijator)  ELEMENT  COST  PAGE  ^^^OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4. 1 Experiment 
Application 
Software 
Development 

(1)  Software 

Development 

‘ 

222.30 

656.82 

372.60 

55.00 

(Z)  Common 
Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

- 

61.  75 

182. 45 

103.53 

15.50  . 

(4)  Simulation 

Computer  Time 

0 

0 

0 

0 

(5)  Host  Computer 
Time  DEP 
Software 

- 

• 

0 

0 

0 

0 

(6)  Simulation 
Computer 
Time  DEP 
Software 

0 

0 

0 

0 

(7)  Travel 

■ 

0 

0 

0 

0 

(8)  Training 

0 

' 

0 

0 ' 

0 

UBORCOST 

222. 30 

656.82 

372.69 

■Ulil 

MANPOWER 

mm 

13.1 

mm 

1.1 

TOTAL  COST 

284.05 

839.27 

476.13 

70.  50 

EF~One  Time  Form  3 ^March  2fi,  1976) 


tf^ 

oi 

ts3‘ 


OPTION  iiB3b  (CDMa  aimuxator) ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY85 

FY86 

FY87 

■ TY88 

FY89 

FY90 

4*1,  Experiment  . . 

Application 
Software 
Development 

‘(1)  Software 

Development 

177.17 

0 

233.24 

203.67 

39.06 

69.75 

0 

0 

(2)  Common 
Software- 

0 

0 

0 

0 

0 

0. 

q 

0 

'(3)  Host  Computer 
■ Time 

49.  21 

0 

64.  79 

56.58 

10.  85 

19.  38 

0 

, 0 

(4)  Simulation 

Computer  Time 

0 

0 

0 

0 

0 

• 0 

0 

0 

‘(5)  Host  Computer 
' Time  DEP  ' 

‘ ' Software " 

. 0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 
Computer 
Time  DEP 
Software- 

0 

« 

0 

0 

0 

0. 

0 

0 

0 

t , 

(7)  Travel 

0 

0 

0 

0 

, 0 

' 0 

0 

0 

(8)  Training 

; 0 

0 

0 

0 

0 

0 

0 

* ' ** 
0 

LABOR  COST 

177.17 

0 

233.24 

203,67 

39.06 

69.75 

■ 0 

' 0 

MANPOWER 

3.5 

0 

4.  7 

4.1 

. 8 

1.4 

0 

0 

TOTAL  COST 

226. 38 

0 

298.  03 

260. 25 

49.  91 

’ 99.13 

0 

0 

RF-One  Time  Form  4 ^'Nt'irrli  2*5 . 1976) 


453 


IIB3b  {CDMS  Simulator) 


COST  ELEMENT 


4,  2 Experiment 
Application 
Software 
Maintenance 

{1)  Experiment 
Unique 
Software 

(2)  Experiment 
Common 

. Software 

(3)  Host  Computer 
Time 


(4)  Simulation 
Computer  Time 

(5)  Host  Computer 
Time  DEP 
Software 

(6)  Simulation 
Computer  Time 
DEP  Softwa  re 

(7)  Travel 


ELEMENT  COST 


FY80 

FY81 

FY82 

0 

151.  70 

199. 94 

0 

0 

0 

0 

42.14 

56.54 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

151.  70 

109. 94 

0 

3.0 

4.0 

0 

193.84 

255.48 

FY83 


99.45 
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OPTION  iiB3b  (CDMS  Simulator)  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

4,  2 Experiment 
Application 
Software 
Maintenance 

(1)  Experiment 
Unique 
Software 

240.48 

350.67 

178. 61 

258.79 

252. 81 

265.14 

354.47 

325. 31 

(2)  Experiment 

Common  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

66. 80 

97.41 

49.  6l 

71.  88 

70.  23 

73.  65 

98.  46 

90.  36 

(4)  Simulation 

Computer  Time 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Host  Computer 
Time  DEP 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

240.48 

350.67] 

178.61 

258.75 

252.81 

265.14 

354.47 

325.31 

MANPOWER  - 

4.  8 

7.0 

3.6 

5.2 

mm 

5.  3 

7.1 

6.5 

TOTAL  COST 

307.28 

448.08 

228.22 

330.67 

323.  04 

338,79 

452.93 

415.67 

RF-Oiif  Tinr'  Fnn>i  h f I' 
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nB3b  (CDMS  Simulator) 


COST  ELEMENT 


4.3  EAS  Software 
Integrated 
Verification 

(1)  Integrated 
Verification 

(Z)  Host  Computer 
Time 

(3)  Simialation 
Computer  Time 

(4)  Integrated 
Verification 
Simxilation 
Software 


FY76 


FY78 


FY79 


ELEMENT  COST 


FY80 


FY81 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-Chie  Time  Form  3 (Marcli  25,  19761 
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HB3b  (CDMS  Simulator) ' 


COST  ELEMENT 


FY84 


4.3  EAS  Software 
Integrated 
Verification 

(1)  Integrated 
Verification 

(2)  Host  Computer 
Time 

(3)  Simulation 
Computer  Time 

(4)  Integrated 
Verification 
Simulation 
Software 


LABOR  COST 


I'F-Onf'  ‘pi  inf  Form  i'*  fM- 
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nPTiOM  (CDMS  Simulator) ELEMENT  COST  -PAGE ^OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  4 Preflight 
Checkout 
Software 
Development 

{1}  Software 

Development 

(2)  Common 
Software 

(3)  Host  Computer 
Time 

(4)  Simulation 
Computer  Time 

(5)  Travel 

390.60 

0 

162.76 

0 

0 

138. 50 
0 

58. 13 

0 

0 

418.  60 
0 

174. 38 

’ 0 
0 

111,  60 
0 

46,  60 

0 

0 

LABOR  COST 

390.60 

139. 50 

418.  50 

111.  60 

MANPOWER 

7.8 

2,8 

8.4 

2.2 

TOTAL  COST 

553. 35 

197.63 

592.88 

158,10 

EF-One  Tln«  Form  3.  fMnrrti  :?S, 
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II33b  {CDJv43  Siinulator) 


OPTION 


COST  ELEMENT 

FY85 

FY86 

4.4  Preflight 
Checkout 
Software 
Development 

(1)  Software 

Development 

55.80 

0 

83.70 

(Z)  Common 
Software 

0 

0 

0 

(3)  Host  Computer 
Time 

23.25 

0 

34.  88 

(4)  Simulation 
Computer 
Time 

0 

0 

0 

(5)  Travel 

0 

0 

0 

LABOR  COST 

55.80 

0 

83.  70 

MANPOWER 

1.1 

0 

1.7 

TOTAL  COST 

79.05 

0 

118.58 

FF“Oito  Tiiiif  Form  A irrli  “^S, 


118.  58 


39.  53 


39.  53 


0 


0 
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OPTION 


IlB3b  (CDMS  Simulator) 


COST  ELEMENT 


4.  5 Preflight 
Checkout 
Software 
Maintenance 


(1)  Experiment 
Unique 
Software 


(2)  Experiment 
Common 
Software 


(3)  Host  Computer 
Time 


(4)  Simulation 
Computer 
Time 


(5)  Travel 


ELEMENT  COST 
FY79  FY80 


FY81 


GE 


F 


FY82  FY83 


0 

39.06 

16.  74 

66.  96 

0 

0 

0 

0 

0 

16.  28 

6.98 

27.  90 

0 

0 

0 

0 

0 

0 

0 

0 

0 

39.  06 

16.  74 

66.96 

0 

. 8 

.3 

1.  3 

0 


55.  34 


23.  72 


94.  86 
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OPTIOM H33b  (CDx\i3  Simulator) ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

'FY91 

4.  5 Preflight 
Checkout 
Software 
Maintenance 

(1)  Experiment 
Unique 
Software 

75.33 

122. 76 

83.  70 

139.  50 

108.31 

147.  87 

150. 66 

178. 56 

(2)  Experiment 
Common 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

31.39 

51.15 

34.  88 

58.13 

45.  34 

61.  6l 

62.  78 

74.40 

(4)  Simulation 
Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

75.  33 

122. 76 

83.  70 

139.  50 

108.  81 

147.  87 

150. 66 

178.  56 

MANPOWER 

1.5 

2.5 

1.7 

2.8 

2,2 

3.  0 

3.  0 

3.  6 

TOTAL  COST 

106. 72 

173. 91 

118.58 

197.63 

153,65 

209.48 

213.44 

252. 96 

I:F“Ouc  Time  Form  h rM-irdi  "'S  loyr'd 
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OPTION  ■ (CDMS  Simulator), ELEMENT  COST  PAGE ^OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.6  EAS  Dependent 
STID  Hardware 
Supplement 

(1)  Host  Main 
Memory 

0 

0 

0 

0 

(2 ) Remote  Job 
Entry 

0 

0 

0 

0 

(3)  Display 

Terminals 

0 

0 

0 

0 

(4)  Maintenance 

0 

0 

0 

0 

(5)  Telecom- 
munications 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

EF-Oue  Time  Form  3 25,  1976) 
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OPTIOM.  CCDivis  simulator) ElEIViENT  COST  PAGE OF 


COST  ELEMENT 

HKW 

— 

FY91 

4. 6 E1A.S  Dependent 
STIL  Hardware 
Supplement 

(1)  Host  Main 
Memory 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Remote  Job 
Entry 

0 

0 ' 

0 

0 

0 

0 

0 

0 

(3)  Display 
Terminals 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Maintenance 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Telecom- 
munications 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

1 .1  1 ■ 1 !■ 

0 

0 

0 

0 

0 

0 

0 

0 

r'F-()iif!  Tiiiin  Ki'rni  h I'M  irr!>  107fi> 
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flPTinM  (CDMS  Simulator) ELEMENT  COST  PAGE  ■ ^ OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.  8 Experiment 
Real-Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

0 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

0 

(3)  Simulation 
Computer 
Time 

0 

0 

0 

0 

(4)  Travel 

V 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

EF-One  Time  Form  3 fM.ifch  2*i,  1976") 


464 


lIB3b  (CDMS  Simulator) 


OPTION 


COST  ELEMENT 

FY84 

FY85 

FY86 

4,  8 Experiment 
Real-Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

(3)  Simulation 
Computer 
Time 

0 

0 

0 

(4)  Travel 

0 

0 

0 

LABOR  COST 

0 

0 

0 

MANPOWER 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

EF-Oije  Time  Form  l\  7S,  1976’> 


ELEMENT  COST  PAGE OF  _ 


0 


0 


0 


0 


0 
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OPTION  {CDMS  Simulator) 


COST  ELEMENT 


4,  9 Experiment 
Real-Time 
Simulation 
Software 
Maintenance 


(1)  Maintenance 


(Z)  Host  Computer 
Time 


(3)  Simulation 

Computer  Time 


(4)  Travel 


LABOR  COST 


MANPOWER 


TOTAL  COST 


FY76 


FY77 


FY78 


FY79 


ELEMENT  COST 


FY80 


FY81 


PAGE 


FY82 


EF-One  Tln>e  Form  3 (M?^roh  2*), 


466 


nPTinM  (CDM3  Simiiiator) . ELEMENT  COST  . PAGE OF. 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4,9  Experiment 
Real-Time 
Simulation 
Software 
Maintenance 

(1)  Maintenance 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Simulation 

Computer  Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Travel 

0 

0 

0 

0 

0 

. 0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

,EF-Oiu!  Timo  F.tm  /.  -J6.  lOTfiT 
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OPTION  (CDMS  Simulator) ELEMENT  COST  * PAGE  * OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5,1  Experiment 
Processor 
Acquisition 

(1)  Processor 
Hardware 

644. 00 

184, 00 

92.  00 

46.00 

460.  00 

(2)  Qualification 

520. 30 

0 

0 

0 

0 

(3)  Special  Test 
Equipment 

70.  00 

20.  00 

10.  00 

5.  00 

50.  00 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

* 

LABOR  COST 

MANPOWER 

♦ “ 

TOTAL  COST 

1234.30 

204. 00 

102. 00 

51.  00 

■MMi 

EF~One  Time  Fomt  3 f March  23 , ^<)76^ 
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nPTiriM  (CDM3  Simulator) ELEMENT  COST  PAGE OF 


COST  ELE/VIENT 

FY84 

FY85 

FY90‘ 

FY91 

B . 1 Experiment 
Processor 
Acquisition 

(1)  Processor 
Hardware 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Qualification 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Special  Test 
Equipment 

0 

0 

0 

0 

0 

0 

0 

0 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

’ 

LABOR  COST 

MANPOWER 

TOTAL  COST 
1 

0 

0 

0 

0 

0 

0 

0 

0 

Timf  Fii7-|')  it  ('Ff;>rcl>  '?'!  107AS 
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nB3b  (CDMS  Simulator) 


COST  ELEMENT 


5.Z  Ejcperiment 
Processor 
Maintenance 


(1)  Maintenance 

(2)  Distribution 

(3)  Re-furbiahment 


FY76 


FY77 


FY78 


FY79 


ELEMENT  COST 


FY80 


FY81 


GE 


FY82 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-One  Time  Form  3 (March  25,  1976) 


F_ 


FY83 
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OPTION iiB3b  (CDM3  Simulator) ELEMENT  COST  PAGE  __  OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.Z  Experiment 
Processor 
Maintenance 

(1)  Maintenance 

77.28 

121.44 

73.60 

117.  76 

77.28 

121.  44 

103.  04 

125.12 

{2)  Distribution 

5.50 

9.00 

11.50 

10.00 

10.  50 

7.00 

3.50 

4. 00  ■ 

(3)  Re-furbishment 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

82.78 

130.  44 

85. 10 

127. 76 

87.  78 

128.44 

106. 54 

129.12 

MANPOWER 

1.7 

2.6 

1.7 

2.6 

1.  8 

2.6 

^91 

2,  6 

TOTAL  COST 

82.  78 

130.44 

85.10 

127.  76 

87.  78 

138. 44 

106. 54 

129.12 

EF-One  'Cfwo  Fori'i  -'i  fMc>ri  h 


471 


nPTifiM  nB3b  (CDMS  Simulator) , ELEMENT  COST  . PAGE _0F 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.  3 DEP  Software 
Development  & 
Procurement 

• 

(1)  Operating 
System 
Development 

400.00 

0 

0 

0 

0 

(2)  Support 
Software 
Procurement 

50.  00 

0 

0 

0 

0 

LABOR  COST 

400. 00 

0 

0 

0 

0 

MANPOWER 

8.0 

0 

0 

0 

0 

TOTAL  COST 

450.00 

0 

0 

0 

EF-One  Time  Form  3 (March  25,  1976) 
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option  iiB3b  (CDM3  Simulator)  ELEMENT  COST  PAGE  ^ OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

5.  3 DEP  Software 
Development  & 
Procurement 

(1)  Operating 
System 
Development 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Support 
Software 
Procurement 

0 

0 

0 

0 

0 

V 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

KF-One  Time  Form  /)  (’Mar<li  ?■>.  1976) 
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nPTinM  PB3b  (CDMS  Simulator).  , , ELE/VIENT  COST  PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

' FY80 

FY81 

FY82 

FY83 

5,4  DEP  S oftwa  r e 
Maintenance  & 
Distribution 

(1)  Maintenance 

34.65 

34.65 

34.  65 

34.65 

(2)  Distribution 

0.  70 

0.30 

1.  20 

0.50 

LABOR  COST 

35.  35 

34.  95 

35.  85 

35.15 

MANPOWER 

.7 

. 7 

. 7 

. 7 

TOTAL  COST 

35.35 

34.  95 

35.  85 

35. 15 

EF-One  Tinuj  Form  3 (March  25,  197f>) 
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OPTION . HB3b  (CDMS  Simulator) ^ ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FV84 

FY85 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

5.4  DEP  Software 
Maintenance  & 
Distribution 

(1)  Maintenance 

34.65 

34.65 

34.65 

34.  65 

34.65 

34.65 

34.65 

34.65 

(E)  Distribution 

0.55 

0.90 

1.15 

1.00 

1.05 

0.70 

0.35 

0.40 

LABOR  COST 

35.20 

35.55 

35.  80 

35,  65 

35.  70 

35.  35 

35.  00 

35.  05 

MANPOWER 

.7 

.7 

.7 

.7 

.7 

.7 

. 7 

. 7 

TOTAL  COST 

35.20 

35.55 

35.  80 

35.  65 

35.70 

35.  35 

35.  00 

35.  05 

Er-Oiio  Ttmp  Korin  4 ('M.-irrli  ?S.  l<)7h) 
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OPTIHM  IIB3b  (CDIv^  Simulator) ELEMENT  COST  PAGE  l_OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.1  Real-Time 
Simulation 
Test  Set  (RTSTS) 
Acquisition 

(1)  Engineering 
Design 

(2)  Simulation 
Computer 

(3)  Dedicated 
Experiment 
Processor  (DEP) 
Interface 

(4)  RTSTS 
Integration 

(5)  Consumable 
Stock 

0 • 

0 

1778. 00 

0 

0 

0 

0 

508. 00 

0 

0 

0 

0 

254. 00 

0 

0 

0 

0 

127. 00 

0 

0 

0 

0 

1270.00 

0 

0 

LABOR  COST 

MANPOWER 

TOTAL  COST 

1778.00 

508. 00 

254. 00 

127. 00 

1270.00 

EF-One  Time  Form  3 ^Mnrrh  ZS. 


476 


OPTiOM 


n33b  Simulator) 


ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

6.1  Real-Time 
Simulation 
Test  Set  (RTSTS) 
Acquisition 

(1)  Engineering 
Design 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Simulation 
Computer 

0 

0 

. 0 

0 

0 

0 

0 

0 

(3)  Dedicated 
Experiment 
Processor  (DEP) 
Interface 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  RTSTS 

Integration 

0 

0 

0 

0 

0 

0 

0 

0 

( 5 ) C ons  uma  ble 
Stock 

\ * 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 • 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 



0 

0 

0 

0 

RF-Oiie  Titiio  rcin>>  . I07r^> 
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OPTION  (CDMS  Simulator). ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.2  RTSTS 

Maintenance 
Operation  & 
Distribution 

(1)  Maintenance 

0 

85.40 

109. 80 

122.00 

122.  00 

(2)  Distribution 

7.00 

3.00 

12.00 

5.00 

5.50 

(3)  Operation 

0 

325.00 

175.  00 

375. 00 

375.  00 

(4)  Special 
Purpose 
Equipment 

0 

0 

0 

0 

0 

(5)  Consumables 

0 

0 

0 

0 

0 

(6)  Re-fui‘bishment 

0 

0 

0 

0 

0 

(7)  Facility 

Modifications 

0 

\ 

0 

0 

0 

0 

LABOR  COST 

7.00 

413.  40 

296. 80 

502.00 

502.00 

MANPOWER 

0.1 

8.  3 

5.9 

10.0 

10.  0 

TOTAL  COST 

7.00 

413.40 

296.80 

502.00 

502.00 

EF-One  Time  Form  3 (March  25,  197fi) 
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P 

TP 


OPTIOM  KB3b  (CDM3  Simulator) ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY85 

FY86 

FY89 

FY91 

6.2 

RTSTS 
Maintenance 
Operation  & 
Distribution 

(1) 

Maintenance 

128. 10 

201.  30 

122. 00 

195.20 

128.10 

201.  30 

170.  80 

189.10 

(2) 

Distribution 

9.  00 

11.  50 

10.00 

10.  50 

7.00 

3.50 

4.00 

0 

(3) 

Operation 

450.  00 

375. 00 

400.  00 

400.00 

500.00 

675.00 

675.  00 

775. 00 

(4) 

Special 
Purpos  e 
Equipment 

0 

0 

0 

0 

0 

0 

0 

0 

(5) 

Consumables 

0 

0 

0 

0 

0 

0 

0 

0 

(6) 

Re-furbishment 

0 

0 

0 

0 

0 

0 

0 

0 

(7) 

Facility 

Modifications 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

587.10 

587.  80 

532.00 

605.70 

635.10 

879.80 

849.80 

964.10 

MANPOWER 

11.7 

11.  8 

10.6 

12.1 

12.7 

17.6 

17.  0 

19.  3 

TOTAL  COST 

587.10 

587; 80 

532.00 

605.70 

635.10 

879.80 

849. 80 

964.10 

■ ■■ 

EF-Oiie  Time  Form  h 
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OPTtnM  ™3b  (CDMS  Simulator) ELEMENT  COST  - . PAGE ^OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.3  RTSTS  Support 
Software 
Development  & 
Procurement 

(1)  Simulation 
Computer 
Software 
Development 

240. 00 

0 

0 

0 

0 

(Z)  Simulation 
Computer 
Software 
Procurement 

• 

4.00 

0 

f 

0 

0 

0 

LABOR  COST 

Z40. 00 

0 

0 

0 

0 

MANPOWER 

4.  8 

0 

0 

0 

0 

TOTAL  COST 

Z44. 00 

0 

0 

0 

0 

EF-One  Time  Form  3 fMarcli  25,  1576) 
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OPTIOW 


II33b  {CDiiS  Siir.ulatoT) 


ELEMT  COST  PAGE OF 


COST  ELEA/iENT 

PY84 

FY85 

FY86 

FY37 

FY88 

FY89 

■m 

FY91 

6.3  RTSTS  Support 
• Software 

Development  & 
Procurement 

(1)  Simulation 
Computer 
Software 
Development 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Simulation 
Computer 
Software 
Procurement 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

■ — 

JiF-One  Time  Form  4 (Miirch  25,  1976) 
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nPTinM  (CDMS  Simulator)  ELEMENT  COST  PAGE  . OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.4  RTSTS  Support 
Software 
Maintenance 
Distribution 

i 

(1)  Maintenance 

25.  00 

25.  00 

25.  00 

25.  00 

25.  00 

(2)  Distribution 

• 

13.47 

5.77 

23.  09 

9.60 

10.  58 

LABOR  COST 

38.47 

• 30.77 

48.  09 

34.60 

35.  58 

MANPOWER 

0.  8 

0.6 

1.  0 

0.7 

0.7 

TOTAL  COST 

38.47 

30.  77 

48.  09 

34.  60 

35.  58 

EF-Oiie  Time;  Form  3 fMai'ch  ?5.  1<576> 
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n33b  (CI)M3  Simtilator) 


o?im 


COST  ELEMENT 

FY84 

FY85 

FY86 

6.4  RTSTS  Support 
Software 
Maintenance  & 
Distribution 

(1)  Maintenance 

25.  00 

23.00 

25.  00 

(2)  Distribution 

17.32 

22.13 

19.  24 

LABOR  COST 

■ 42.32 

47,13 

44.  24 

MANPOWER 

0.8 

0.9 

0.9 

TOTAL  COST 

42.  32 

47.13 

44.  24 

FF-()iic  Time  F.irm  A (NarHi  '’S 


ELEMENT  COST  PAGE OF 


1111112^111 

FY89 

FY90 

FY91 

25.  00 

25.00 

25.  00 

25.  00 

25.  00 

20.20 

13.47 

6.73 

7.70 

0 

45.20 

38.47 

31.73 

32.  70 

25.  00 

0:9 

0.8 

0.6 

0.6 

0.5 

45.20 


38.47 


31.73 


32.  70 


25.  00 
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0 PT 1 OM  IIB3b  (CDMS  Simulator) 


COST  ELEMENT 


7.1  PI  Host 
Computer 
Software 


(1)  Distribution 


(2)  Installation 


(3)  Maintenance 


ELEMENT  COST  . . PAGE  . OF 


FY79 

FY80 

FY81 

FY82 

FY83 

0 

26.  94 

9.60 

23.  09 

7.70 

0 

26.94 

9.60 

23.  09 

7.70 

0 

70.  00 

90.  00 

100. 00 

100.  00 

0 

123.  88 

109. 20 

146.18 

115.40 

0 

2.5 

2.2 

2.9 

2.3 

0 


123. 88 


109.  20 


146.18 


115,  40 
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IIB3b  (CDM3  Simulator) 


Qvim 


COST  ELEMENT 

FY84 

FY85 

7.1  PI  Host 
Computer 
Software 

(1)  Distribution 

3.85 

0 

(Z)  Installation 

3.  85 

0 

(3)  Maintenance 

105. 00 

165.00 

LABOR  COST 

112.70 

165.  00 

MANPOWER 

Z.  3 

3.3 

TOTAL  COST 

112.70 

165.  00 

RF-Oiif*  Tinir  pDf’i  'i 


ELEA/iENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

5.  77 

1.  92 

1.92 

0 

0 

5.77 

1.  92 

1.  92 

0 

0 

160.  00 

105, 00 

165. 00 

140. 00 

155.  00 

171.  54 

108. 84 

168.84 

140.  00 

155.  00 

3.4 

2.  2 

3.4 

2.8 

3.1 

171.  54 


108. 84 


168.  84 


140.  00 


155.  00 


SECTION  14 


14.1 


Option  IIB3B  - Distributed  Standard  Mini,  Software 

Development  by  PI  at  His  Facility  Using  S360 
Host 


Costing  Method  - Variation  n 
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ASSUMPTIONS 


All  experiment  application  dependent  software  will  be  implemented 
inDEP’s. 

PI  utilizes  360  Host  to  develop  and  checkout  all  EAS  software. 

DEP  is  local  to  PI  facility  for  all  Level  IV  activities. 

Common  library  is  not  possible  due  to  independent  PI  software 
development . 

Only  one  mini  development/qualification  is  required. 

No  PI/ PI  integration  is  required  due  to  independence  of  resource 
sharing.  Central  computer  integration  testing  is  still  required. 

Fewer  total  mini's  are  required  due  to  sharing  of  a pool  of  processors. 

Only  one  DEP  operating  system  development  is  required. 

S360  Host  is  used  for-  assembly/ compile-  and  for  real  time  experiment 
simulation. 

Assume  PI  has  an  S360  Host  computer  available  for  EAS  development. 
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Cost  Element  4.1  Experiment  Application  Software  Development 
Cost  Factors 

1.  Software  Development 

2.  Common  Software 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

8.  Training 

(1)  Software  Development 

(A)  = ((Number  of  Statements ) (Cost/Statement)) 

Per  Flight  Per  Yr. 

Number  of  Statements  = GDC  Estimate  = ((New 
Flights)  = (Previous  Yr.  Common))  Per  Yr. 

Cost /Statement  = $45  (Requirements,  Code  and 
Verification)  $15  Per  Statement  is  Applied  to 
Integrated  Verification  (See  4.  3 (1)) 

(1)  Total  =((#3  + #41  ($45))  Per  Yr. 

(2)  Common  Software 

(2)  Total  = 0 for  this  Option 

(3)  Host  Computer  Time 

(A)  = ((Host  Time)  (Cost/Hr. ))  Per  New  Flight  Per  Yr. 
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Host  Time  = ((#  Instructions)  {#  Instructions /Module)) 
(Hrs.  /Module) 

= {#  of  Modules)  (Hrs.  /Module) 

Hrs.  /Module  = 18  Compiles /Module  @ 3 Mins.  / 
Compile  + 9 Functional  Simulations  @ 12  Mins.  / 

Run  @ Data  Reduction  for  75%  of  Simulation 
Runs  @ 10  Mins.  Each. 

# (54  Mins.  ) + (108  Mins.  ) + (70  Mins.  ) = 3.  87  Hrs. 
Cost/Hr.  = $323  Reference  4.1  (2)  Option  IA.1 

= (3.87  Hrs. /Module)  (#  Modules)  ($323/Hr.  ) 

(3)  Total  = (3.87)  (#3  +#4)4100  ($323)  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = (#  of  Hrs.  /Module)  (Cost/ Hr.  ) (#  of  Modules) 

# of  Hrs.  = 4 Simulations  at  60  Min.  /Simulation 
(Includes  Set  Up,  Runs,  and  Run  Evaluations) 

Cost/Hr.  Host  for  CDMS  Simulation  = $323  (Host  Cost) 

# Modules  = GDC  Estimate 

(4)  Total  = (($323)  (#3  + #4)  4 100  (4  Hrs.  ))  Per  Yr. 

(5 ) Host  Computer  Time  PEP  Software 

(A)  = ((Host  Time /Module)  (#  Modules)  (Cost/Hr.  )) 

Per  Flight/ Yr. 

Host  Time—  (#  Modules)  (Time/Module) 

Time /Module  = 18  Compiles /Module  @ 3 Mins.  / 
Compile  + 3 Data  Reductions  Runs /Module  @ 

10  Mins.  /Run 

- 84  Mins.  /Module 
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Cost/Hr.  = $123.22  (Same  as  4.1  (3)) 

(5)  Total  = 0 for  this  Option  (Use  Exp.  Hardware) 
Simulation  Computer  Time  PEP  Software 


(6) 

(A)  = ((#  of  Hrs.  ) {Cost/Hr, ))  (#  of  Modules)) 

Per  Flight/ Yr. 

# of  Hrs,  = 7 Simulations  at  60  Mins.  /Simulation 
(includes  Set  Up,  etc.  ) 

9 Functional  Simulations  = 3 Real-Time  Simulations. 
Assume  No  Functional  Simulations  for  DEP 

Cost/Hr.  = $46,46  (Same  as  4.1  (4)) 

(6)  Total  = 0 for  this  Option 

(7)  Travel 

(7)  Total  = 0 for  this  option 

(8)  Training 

(8)  Total  = 0 for  This  Option 
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Cost  Element  4.  2 Experiment  A~:3Dlication  Software  Maintenance 


Cost  Factors 

1.  Experiment  Unicine  Software 

2.  Experiment  Common  Softv'are 

3.  Host  Gbrnputer  Time 

4.  Simnlation  Com  peter  Time 

5.  Host  Computer  Time  DEP  Software 

6.  Simulation  Computer  Time  DEP  Software 

7.  Travel 

( 1 ) Experiment  Uniqtr e SofUvare 

(A)  ~ (it  of  Sta.temonts)  (Rate  of  Change)  (Cost/ 
Statement) 

(Number  of  Statements)  (Rate  of  Change)  = #13 

Rate  of  Change  --  Engineering  Estimate  Based  on 
Past  Programs  -•=  40%  fo3-  1st  Re -Fly,  30%  for  2n 
Rc-F1,y,  20%  for  3rd  Re -Fly,  10%  for  All  Subsequent 
Re -Flys. 

Cost/Statement  = $45  (Sec  4.  1 for  Rationale) 

(1)  Total  = ((#13)  ($4S))  Per  Yr. 

Experiment  Coimnons  Software 

(A)  = Hr  Stateimcnts)  (Cliange  Rate)  (Cost/Statemont)/ Y 
# Statements  ~ #6 

Chajige  R.ivfcc  --  I'lnginecring  Estimate  — 1% 

Cost/SLatement  ~ $60  (Verification  — Multi  Use) 

(2)  Total  = 0 for  this  Option 
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(2) 


originai;  pagp  tq 

OF  POOR  QUALIT$y 


(3)  Host  Computer  Time 

(A)  = (#  Modules)  (#  Hrs.  /Module)  (Cost/Hr. ) 

# Modules  = #13 'f  100 

# Hrs.  /Module  = 3.  87  (See  4.1  for  Rationale) 
Cost/Hr.  = $323  (See  4.1  for  Rationale) 

(3)  Total  = (#13  -f-  100)  (3.  87)  ($323))  Per  Yr. 

(4)  Simulation  Computer  Time 

(A)  = ((#  Modules)  (#  of  Hrs. /Module)  (Cost/Hr.)) 
Per  Yr. 

# Modules  = (#11  + #12)  ~ 100 

# Hrs.  /Module  = 4 Hrs.  (See  4.1  for  Rationale) 

J 

Cost/Hr.  = $323  (See  4.1  for  Rationale) 

(4)  Total  = (#11  + #12) -f  100  (4)  ($323)  Per  Yr. 

(5)  Host  Computer  Time  PEP  Software 

(A)  = ((Host  Time/Module)  (#  Modules)  (Cost/Hr.  )) 
Per  Yr. 

Host  Time/Module  = 1.4  Hrs.  (See  4.1  for  Rationale) 

# Modules  = #15 

Cost/Hr.  = $123.  22  (See  4.1  for  Rationale) 

(5)  Total  = 0 for  this  Option 

(6)  Simulation  Computer  Time  PEP  Software 

(A)  = ((#  of  Hrs.)  (Cost/Hr.)  (#  Modules)) 

Per  Yr. 
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(7) 


# of  Hrs.  = 7 '{See  4.1  for  Rationale) 
Cost/Hr.  = $46.46  (See  4. 1 for  Rationale) 

(6)  Total  = 0 for  this  Option 
Travel 

(7)  Total  = 0 for  this  Option 
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Cost  Element  4.3  EAS  Software  Integrated  Verification 
Cost  Factors 

1.  integrated  Verification 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Integrated  Verification  Simulation  Software 
(1)  (2)  (3)  (4)  Total  = 0 for  this  Option 
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Cost  Elcraent  4,4  Prcflirjif  Chockorif.  .Software  Dovol opment 
Cost  Factor f. 

1.  S'jftWr'we  J.'Jo'i'oTopment 

2.  Common  Sofi/.-zaro 

3.  Jlost  Computer  Time 

4.  Simulation  Cornputei:  Tima 

5.  Travel  ' 

(1)  Software  .Do''‘c-lopmrrjt 

(,A ) ” ((]SFi;mbf-r  of  PO.L  Statemeut.s)  (Cost/iStatement)) 

N-urnb':3’  of  Siai  ements  " (Numbei'  of  FOL 
Statemoni '3  Pot  Payload)  (//■  of  Payload 
KlcjTicntG)/ y T,  (New  Flc-mcnts) 

Cost/Statcmcnta  - $30 

(1)  Total  = ((#22)  ($30))/Yr. 

(2)  Cormnon  Soft'  T-irc 

(2)  Total  = 0 No  Common  Software  for  this  Element 

/■ 

(3)  I-]o."it  Cornpnto-'-  Time 

(A)  (Host  'lime)  (Cost/Hr,  ) Ref,  4.1  (3) 

(3)  Total  = ((3,  87)  (#22  r 100)  ($323))  Per  Yr. 

'‘^Frinlation  Computer  Time 

(A)  ~ (#  of  Frs,  /Moclnlc)  (Co.st/Hr,  ) (7?  Modules) 

Uof,  4,1  (4) 

(4)  Total  = ($323)  (#22^100)  (4))  Per  Yr. 

(f5)  ''Vav^ 

(5)  Total  = 0 for  This  Option 
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• PREF.LIGHT  SOFT'.VAFE  SIZING  RATIO  NALL' 


Sa tiirn’ His  Lory 

LVDC/DA  interface  signals  = S6 

LiVDC/DAx  f=  xnstriiclions  - 4,650 

average  # instructionc/signal  = 5_4 

ATM  History 

ATMDC  interface  signals  = • 275 

ATMDC  ;=  instructions  = 7,897 

average  instructioxts/signal  = ^ 

Mission  8 of  Spa c dab 

# interface  sigrsals  = 81.  6 ■ 

ir  payload  elements  = 1,  3. 

average  # interface  signals  = 62,  77 

Assume  preflight  job  for  ea,ch  payload  element  is 
the  same  and  .cqmva3cn.t  to  Saturn  LVDC  = 4,  650 
instructions. 

4^6S0 

= ~5~  - 930  HOL  staternents  at  a cost  of  $3 0/Statement. 
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Cost  Elemei^fc  5 Pro-Flight  Cboclcout  .Soi'twp.V'-.  jv1!sirjtcnan.cQ 
Cost  Factor.s 

1.  Experiment  Ur)icnic  Software 

2.  Experiment  Common  SoflAvare 

3.  Host  Computer  Time 

4.  Simulation  Computer  Time 

5.  ' Tra’/oJ 

(1)  Experiment  Uni^ie  Software 

(A)  ” ((if  of  Statements)  (Change  Kate)  (Cost  Statement) 

Number  of  Statements  = (930)  (if  Payload  Elements/Yr) 
(Maintenance  Flights) 

Change  P^.ate  ] 0%  for  Each  Flight 

Cost  Statement  = $30  Ref.  4.4  (1) 

a)  Total  = ((#23.)  ($3.0))  Per  Yr. 

Experiment  Common  Software 

(2)  Total  = 0 no  Common  Software  This  Element 
Host  Computer  Ti me 
(A)  — (Host  Time)  (Cost/H.r) 

(3)  Total  = ((#23  i-100)  (3.  87)  ($323))  Reference  4.  2 (3) 

S imul  ation  Com  put  er  Ti  me 

(4)  Total  = ((#23  -flOO)  (4)  ($323)  Reference  4.2  (4) 
Travel 

(5)  Total  = 0 for  This  Option 


-(2) 


(3) 


(4) 


(5) 
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Cost  Element  4.  6 EAS  Dependent  STIL  Hardware  Modifications 
Cost  Factors 

1.  Host  Main  Memory 

2.  Remote  Job  Entry 

3.  Display  Terminals 

4.  Maintenance  Added  Hardware 

5.  Telecommunications 

(1)  (2)  (3)  (4)  (5)  Total  = 0 for  This  Option 
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Cost  Element  4.  8 Experiment  Real-Time  Simulation  Software 

Development 

Cost  Factors 
1 

1,  Software  Development 

2*  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  (2)  (3)  (4)  Total  = 0 for  this  Option 
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i{?.Uonale  foi’  Simulation  Software  Recniired  for  Payload  Elements 


Engineering  Estimate  - 21K  Table  Words  Per  Payload  Element  for 
Simulation  Software, 

Engineering  Estimale  that  21K  Table  Words  Equates  to. Approximately 
1/3  X 21K  = 7K  Iv'  achinc  L-a:igoage  Instructions, 

7K  ~ 5 = 1.  4K  HOL  Statements 

1.  4K  X $45/Sta.tcment  = $63K/Payload  Element 
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Cost  Element  4.  9 Ex-periment  Real-Time  Simulation  Software 

Maintenance 

Cost  Factors 

1.  Maintenance 

2.  Host  Computer  Time 

3.  Simulation  Computer  Time 

4.  Travel 

(1)  (2)  (3)  (4)  Total  = 0 for  This  Option 


500 


Cost  Element  5.1  Experiment  Processor  Acquisition 
Cost  Factors 

1.  Processor  Hardware  (I/O  included) 

2.  Development  and  Qualification 

3.  Special  Test  Equipment 

(1)  Processor  Hardware 

(A)  = ((#  of  Processors)  (Cost/Processor)) 

# of  Processors  = #34 
Cost/Processor  = $46K 

(1)  Total  = ((#34)  ($46K))  Per  Yr. 

(2)  Development  and  Qualification 

(A)  = ((#  of  Qualifications)  (Cost/Qualification)  Per  Yr. 

(2)  Total  = ($520.  3K)  1 Time  Cost  FY79 

(3)  Special  Test  Equipment 
Engineering  Estimate  ==  $5K/Unit 
(#  Units)  ($5K)  Per  Yr. 

(3)  Total  = ((#34)  ($5K))  Per  Yr. 
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GROUND  RULES  F0:R  DEDICATED  EXPJ.:RLV'ENT  PROCESSOR 


I.  Ceulral  Experiment.  Computer  Capacity  (Speed)  and 
(MemoT’y) 

Speed  - (500K  Adds  per  Second)  X 65% 

(A)  = 7^  K/vDS 

\ • t 

500  lUtDS  = cn  SpocijCications 

65%  = 100%  ~ (157o  Overhead)  - {20%  Contingency) 

Memory  = (Total  Capacity)  ~ (Contingency)  - (Operating  System) 

Total  Capacity  - 64K  CII  Specincahion 

Contingency  = 30%  Engineering  Estinaate 

Note:  IjOw  compared  to  industry  (50*-  100%) 

Operating  Sysrern  - 20K  ESA  Estimate 

(A)  = 64K  - 19.  2K  - 20K 
= 24.  8K 

II.  When  a new  payload  exceeds  central  computer  capacity,  a 
DEP  v/ill'be  selected  for  tliat  element  that  has  the  greatest 
capaciiy  requircirient-  Each  el ement  having  this  require- 
ment will  he  assigned  a different  DEP,  except  the  case  where 
one  DEP  is  used  on  multiple  missions. 

III.  Assume  all  SpaenJab's  Review  Item  Disposition  (RID's)  for 
CDMS  modifications  are  incorpoiated  for  mass  inemory, 
data  bu.s,  etc. 

IV.  '^^Two  classes  of  Ji)EPU-.  were  considered; 

1)  Micro  Processor 

2)  Mini  Processor 

Only  ] DEP  will  he  specified 
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V.  Assume  any  non-standard  DEP's  selected  will  have  support 
software  that  is  executable  on  STIL  simulation  con'iputer. 

VI.  For  any  mission,  assume  that  the  required  number  of  data 
bus  RAU's  can  be  provided. 

VII.  Number  of  processors  = determined  by  applying  "Ground 
Rules  for  DEP"- to  GDC  provided  software. 

Cost/ processor  = determined  by:  processor  class,  con- 
figuration. 

{{Processor  hardware)  + (Qualification)  + {Special  I/O  (RAU 
equivalent)  4-  {Special  Test  Equipment)  + (Peripherals^-)  + 
(Peripherals  Q\aalificalion)  . 

Each  element  will  be  determined  according  to  selected 
processor  class  and  configuratioii. 


ORIGINAL  PAGE  IS 
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Cost  Element  5.2  Experiment  Processor  Maintenance 
Cost  Factors 

1.  Maintenance 

2.  Distribution 

3.  Re-Furbishment 

(1)  Maintenance 

(A)  = 8%  of  DEP  Purchase  Price/Yr.  for  Each  Yr, 
Used 

(1)  Total  = ((8%  ($46K))  (#35))  Per  Yr. 

(2)  Distribution 

(2)  Total  = (($500)  (#36))  Per  Yr, 

(3)  Re-Furbishment 


(A)  = ((Number  of  DEP's)  (Cost/Unit  for  Re-Furbishment)) 
Per  Flight  Per  Yr. 

Number  of  DEP's  = Determined  From  Mission  Model 
Requir  ements 

(3)  Total  = Cost/Unit  for  Re-Furbishment  = 0 
Assumes  DEP’s  will  Meet  Spacelab  Lifetime 
Requirements 
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Cost  Element  5.  3 PEP  Software 
Cost  Factors 

1.  Operating  System  Development  , 

2.  . Support  Software  Development 

(1)  Operating  System  Development 

(A)  = ((Number  of  Instructions)  (Cost  Per  Instruction) 

Number  of  Instructions  = 4K  Engineering  Estimate 
(M&S  Study) 

Cost  Per  Instruction  = $100  (Assembly  Language) 

(1)  Total  = (4K)  ($100)  (1  Time  Cost  for  Standard 
Mini  Option)  in  FY79 

(2)  Support  Software  Development 

(A)  = (Vendor  Lease)  or  ((Number  of  Statements)) 

(Cost  Per  Statement) 

Assume  Vendor  Lease  - $25K  for  Cross  Assembler 

25K  for  Cross  Compiler 
$5  OK  (Engineering  Estimate) 

(2)  Total  = $50K  (1  Time  Cost  This  Option)  FY79 
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Cost  Element  5.4  DEP  Software  Maintenance  and  Distribution 


Cost  Factors 

1.  Maintenanc  e 

2 . Distribution 

(1)  Maintenance 

(A)  = ((Number  of  Statements)  (Rate  of  Change) 

(Cost  Per  Statement))  . 

Number  of  Statements  = 4.  OK  Operating  System 

2.4K  Cross  Assembler 
9.  OK  Cross  Compiler 
15. 4K  (Engineering  Estimate) 

Rate  of  Change  = 5%  Per  Yr.  (Engineering  Estimate) 

Cost  Per  Statement  = $45 

(1)  Total  = ((15.  4K)  (5%)  ($45))/ Yr.  Start  FY80 

(2)  Distribution 


(A)  = (Set  Builds)  (Cost/Set)  (#  Deliveries) 
{#  Set  Builds)  + (Cost/Set)  = $50 
# Deliveries  = #35 
(2)  Total  = (($50)  (#35))  Per  Yr. 
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Cost  Element  6.1  Interface  Device  Development  - Host  to  PEP 


Cost  Factors 

1.  Engineering  Design 

Z.  DEP  Interface 

3 . Integration 

4.  Consumable  Stock 

(1)  (2)  (3)  & (4)  = {(Engineering  Estii^te)  (#34))  Per  Yr. 

(1)  (2)  (3)  & (4)  Total  = ({$104. 5K)  (#34))  Per  Yr. 
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Cost  Element  6.2  Interface  Device  Maintenance  Host  to  PEP 
Cost  Factors 

1.  Maintenance 

2.  Operation  of  Exp.  Hardware  System 

3 . Distribution 

(1)  Maintenanc  e 

(A)  = ((#  HID  Used/Yr.  ) (8%  (Purchase))/Yr. 

{1)  Total  = (($1758)  (#35))  Per  Yr. 

(2)  ‘ Operation  of  Exp.  Hardware  System 

■ (A)  = ((.  5 Man  Yr,  ) (#  HID  Used/Yr.  )) 

(2)  Total  = (($25K)  (#37))  Per  Yr. 

(3)  Distribution 

(A)  = ((Cost/Yr. ) (#  Used/Yr. ))  Per  Yr. 

(3)  Total  = (($600)  (#36))  Per  Yr. 


508- 


Cost  Element  6.  3 , Simtilation  Computer  Software  Development  and 

Procurement 


Cost  Factors 

1.  Simulation  Computer  Software  Development 

2,  Simulation’ Computer  Software  Procurement 

(1)  Simulation  Computer  Software  Development  (S360) 

(A)  = Modification  of  Operating  System  Drivers 

Engineering  Estimate  = 4.  5 mm 

4.5  mm  X $50K  = $18,  750  in  FY79 
12  mm 

(2)  Simulation  Computer  Software  Procurement  (PDP  1104) 

(A)  = Generation  of  Driver  Software  to  Read/Write 
to  the  Interface  Box 

Engineering  Estimate  = 4.5  mm 

(•2)  Total  = 4,5  mm  X $5 OK 
12  mm 

(2)  Total  = $18,  750  in  FY79 
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Cost  Element  6.4  HID  Support  Software  Maintenance  and.  Distribution 
Cost  Factors 

1,  Maintenance 

2.  Distribution 

(1)  Maint  enanc  e 

(1)  Total  = 0 for  this  Option 

(2)  Distribution 

(A)  = {#  Set  Builds)  (Cost/Set)  {#  Deliveries )/Per  Yr. 

# Set  Builds  = 1 

Cost/Set  = $962  (1  Man  Week) 

# Deliveries  = #36 

(2)  Total  = ((1)  ($962)  (#36)  Per  Yr. 


Cost  Element  7. 1 PI  Host  Computer  Software 


Cost  Factors 

1.  Distribution 

2.  Installation 

3 . Maintenanc  e 

(1)  Distribution 

(A)  = ({#  Set  Builds)  (Cost/Set)  {#  Deliveries)) 

# Set  Builds  = 2 (Support  Software  + Simulation  Software) 
Cost/Set  = Engineering  Estimate  = 1 Man  Week  = $962 

# Deliveries  = #31 

(1)  Total  = ((2)  ($962)  (#31)) 

(2)  Installation 

(A)  = Engineering  Estimate  = 2 Man  Weeks 

= ($962)  (2) 

= $1924  Per  Installation 

(2)  Total  = ($1924)  (#31) 

(3)  Maintenance 

(A)  = Level  of  Effort  = Engineering  Estimate 

Maintenance  is  = Feedback  of  Problems  Encountered 
in  use  of  Distributed  Software 

Level  of  Effort  = (.  1 Man  Yr. ) Per  Yr,  Used 

(3)  Total  = ((5K)  (#35)) 
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SECTION  14 


14.2 


Option  IIB3B  - Distributed  Standard  Mini,  Software 

Development  by  PI  at  His  Facility  Using 
S3  60  Host 

Cost  Data  ” Variation  H 
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OPTION  ^ total  cost  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.1 

0 

347.  91 

1027. 89 

583.21 

87.28 

4.2 

0 

0 

237.39 

312. 88 

560.26 

4.3 

“ 

0 

0 

0 

0 

0 

4.4 

0 

721.  57 

257.71 

773.11 

206.16 

4.5 

0 

0 

72. 16 

30.  93 

123.70 

4. 6 

0 

0 

0 

0 

0 

4.7 

0 

0 

0 

0 

0 

4.8 

0 

0 

0 

0 

0 

4.9 

0 

0 

0 

0 

0 

5.1 

1234.  30 

204.00 

102. 00 

57.  00 

510.00 

5.2 

0 

58.  52 

69.24 

85.60 

78.60 

6.3 

450.00 

0 

0 

0 

0 

5.4 

0 

35.  35 

34.  95 

35.85 

35.15 

6.1 

1463.  00 

418.00 

209. 00 

104. 50 

35.15 

6.  2 

,7.  00 

352.61 

218.64 

415. 16 

415.66 

6.3  . 

37.50 

0 

0 

0 

0 

6, 4 

13.47 

5.77 

23.  09 

9.62 

10.58 

7.1 

• 

0 

123. 88 

109. 24 

146.18 

115.40  . 

TOTAL 

3205. 27 

2267.61 

2361.31 

2548.04 

3187.  79 

ESCALATED  TOTAL 

4201.  46 

3180.44 

3543.69 

4091.60 

5477.22 

EF-Oi\e  Time  Form  1 (March  23,  1976) 
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nPTiriM  HB3b  (mo) TOTAL  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 
4.  8 
4.9 

277. 28 
376.  40 
0 

103. 08 
139.16 
0 
0 
0 
0 

0 

648.  77 
0 
0 

226. 78 
0 
0 
0 
0 

364.98 

279.50 

0 

154.63 

154.63 

0 

0 

0 

0 

318.  73 
404. 96 
0 

154.63 
257.  71 
0 
0 
0 
0 

61.10 
395. 62 
0 

51.  55 
200.51 
0 
0 
0 
0 

109.18 
414.  91 
0 

51.65 

273.16 

0 

0 

0 

0 

0 

554.70 

0 

0 

278.32  • 

0 
0 
0 
0 

0 

509.07 

0 

0 

329.86 

0 

0 

0 

0 

5.1 
5.  2 
5.  3 
6.4 

0 

82.78 

0 

35.20 

0 

130.44 

0 

35.55 

0 

86.10 

0 

36,  80 

0 

127.  76 
0 

35.66 

0 

87,  78 
0 

36.  70 

0 

128.44 

0 

35.35 

0 

106.54 

0 

35.00 

0 

129.12 

0 

35.05 

, 6*1 
6.2 
6.  3 
6.4 

0 

494.92 

0 

17.32 

0 

444.51 

0 

22.13 

0 

■ 446,16 
0 

19.24 

0 

466.  76 
0 

20.20 

0 

543. 92 
0 

13,47 

0 

736. 51 
0 

6.73 

0 

727.72 

0 

7.70 

0 

829. 50 
0 
0 

7.1 

112.  90 

165.00 

111.  40 

171.40 

108.  84 

168.  84 

140.  00 

. 

155. 00 

TOTAL 

1639.04 

1573.18 

1650.44 

1957.  80 

1498.49 

1924.67 

1849. 98 

1987.60 

ESCALATED  TOTAL 

3013.31 

3094.  68 

3473. 93 

4409.34 

3611.13 

4962.  83 

5104.15 

5867. 72 

1 TOTAL  COST 

27,651.  22 

I ESCALATED  TOTAL  COST 

54,031.50 

AVERAGE  COST  PER  FLIGHT  __ 

EFU-One  Time  Form  2 flkiroh  25,  1976) 
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OPTION  (HJP> TOTAL  MANPOWER  ' PAGE^» OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.1 

0 

4.5 

13.1 

7.5 

1.  1 

4.2 

0 

0 

3.  0 

4.0 

7.2 

4.3 

0 

0 

0 

0 

0 

4.4 

0 

7.8 

2.8 

8.4 

2.  2 

4.5 

0 

0 

0.8 

0.3 

1.3 

4.6 

0 

0 

0 

0 

0 

4.7 

0 

0 

0 

0 

0 

4.8 

0 

0 

0 

0 

0 

4,9 

0 

0 

0 

0 

0 

5.1 

0 

0 

0 

0 

0 

5.2 

0 

1.2 

1.4 

1.  7 

1.6 

5.3 

8.  0 

0 

0 

0 

0 

5.4 

0 

0.7 

0.7 

0.7 

0.7 

6.1 

0 

0 

0 

0 

0 

6.2 

0.1 

7.1 

4.4 

8.3 

8.  3 

6.3 

0.4 

0 

0 

0 

0 

6.4 

0.  3 

0.1 

0.5 

0.2 

0.  2 

7.1 



0 

2.5 

2.2 

2.9 

2.3 

TOTAL  MANPOWER 

8.  8 

23.9 

28.  9 

34.  0 

24.  9 

Eh’-OiHi  Time  Form  6 (March  25,  1976) 
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OPTION  iiB3b  <HiD)  MANPOWER  PAGE OF 


OPTIOM 


nB3b  (HID) 


ELEMENT  COST 


PAGE 


OF. 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4. 1 Experiment 
Application 
Software 
Development 

■ 

(1)  Software 

Development 

222. 30 

656.82 

372.69 

55.  80 

(2)  Common  Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

61.  77 

182.47 

103.  52 

15.48 

(4)  Simulation 

Computer  Time 

63.  84 

188.60 

107. 00 

16.00 

(5)  Host  Computer 
Time  - DEP 
Software 

0 

0 

0 

0 

(6 ) Simulation 

Computer  Time 
DEP  Software 

0 

0 

0 

0 

(7)  Travel 

* 

0 

0 

0 

0 

(8)  Training 

0 

0 

0 

0 

LABOR  COST 

222. 30 

656.82 

372.  69 

55.  80 

MANPOWER 

13. 1 

mm 

1.  1 

TOTAL  COST 

347.91 

1027.89 

583.21  1 

87.28 

EF-One  Time  Form  3 (M.ircJi  25,  1976) 
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OPTION  . ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4. 1 Experiment 
Application 
Software 
Development 

(1)  Software 

Development 

177.17 

0 

233. 24 

203.67 

39.  06 

69.75 

0 

0 

(2)  Common  Software 

0 

0 ■ 

0 

0 

0 

0 

0 

0 

(3)  Plost  Computer 
Time 

49.23 

0 

64.  78 

56.  58 

10.  84 

19.39 

0 

0 

(4)  Simulation 

Computer  Time 

50.  88 

0 

66.96 

58.48 

11.  20 

20.  04 

0 

0 

(5)  Host  Computer 
Time  - DEP 
Software 

0 

0 

0 

0 

0 

0 

0 

0 

(6)  Simulation 

Computer  Time 
DEP  Software 

0 

0 

0 

0 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

(8)  Training 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

177.17 

0 

233. 24 

203.67 

39.  06 

69.75 

0 

0 

MANPOWER 

3.  5 

0 

4.  7 

4.1 

0.8 

1.4 

0 

0 

TOTAL  COST 

277.28 

0 

364. 98 

318.  73 

61.10 

109.18 

0 

0 

FF-O/ti-  TiiiV'  F^iri'i  h T'M.’iivli  '''>  T07AT 
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OPTION  (HID) ELEMENT  COST  PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4,  2 Experiment 
Application 
Software 
Maintenance 

(1)  Experiment 

Unique  Software 

0 

151.  70 

199.94 

358.02 

(2)  Experiment 
Common 
Software 

0 

0 

0 

0 

(3)  Host  Computer 
Time 

0 

42.14 

55.  54 

99.45 

(4)  Simulation 

Computer  Time 

• 

0 

43.55 

57.40 

102. 79 

(5)  Host  Computer 
Time  - DEP 
Software 

0 

0 

0 

0 

(6)  Simulation 
Computer 
Time  - DEP 
Software 

0 

0 

0 

0 

(7)  Travel 

0 

0 

0 

0 

LABOR  COST 

0 

151.70 

199. 94 

358.  02 

MANPOWER 

0 

3.0 

4.0 

7.  2 

TOTAL  COST 

0 

237.39 

312.  88 

560.26 

EF-One  TIok-  Form  3 fHorol)  ?•)  1Q7fi) 
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UB3b  (HID) 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.  Z Experiment 
Application 
Software 
Maintenance 

(1)  Experiment 

Unique  Software 

240.48 

350.67 

178.61 

(2)  Experiment 
Common 
Software 

0 

0 ' 

0 

(3)  Host  Computer 
Time 

66.  80 

97.41 

49.  61 

(4)  Simulation 

Computer  Time 

69.12 

■ 100.69 

51.28 

(5)  Host  Computer 
Time  - DEP 
Software 

0 

0 

0 

(6)  Simulation 
Computer 
Time  - DEP 
Software 

0 

0 

0 

(7)  Travel 

0 

0 

0 

1 LABOR  COST 

240.48 

350.67 

MANPOWER 

4.8 

7.  0 

3.6 

TOTAL  COST 

376.40 

548.77 

279.  50 

[■'F-Onp  Tinio  Forri  'i  irrii 


ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

U^Hii 

FY91 

258.79 

0 

71.  88 
74.  29 

0 

0 

0 

252. 81 
0 

70.  23 
72.  58 

0 

0 

0 

265.14 

0 

73.  65 
76.12 

0 

0 

0 

354.47 

0 

98.  46 
101.  77 

0 

0 

0 

325. 31 
0 

90.  36 
93,40 

0 

0 

0 

1 

258. 79 

252. 81 

265.14 

354.47 

325,  31 

5.2 

5,1 

5.1 

7.1 

6.  5 

404.96 


395. 62 


554.70 


509.  07 


nPTIOM  ■ ELEMENT  COST  PAGE  OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4.3  EAS  Software 

Integrated 

Verification 

• 

(1)  Integrated 
Verification 

0 

0 

0 

0 

(Z)  Host  Computer 
Time 

0 

0 

0 

0 

(3)  Simulation 

Computer  Time 

0 

0 

0 

0 

(4)  Integrated 
Verification 

Simulation 

Software 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

EF-One  Tinte  Form  .1  (M.ircfi  25,  1976) 
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IIB3b  (HID) 


OPTION 


COST  ELEMENT 

FY84 

FY85 

FY86 

4.  3 EAS  Software 
Integrated 
Verification 

(1)  Integrated 
Verification 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

(3)  Simulation 

Computer  Time 

0 

0 

0 

(4)  Integrated 
Verification 
' Simulation 

Software 

0 

0 

0 

LABOR  COST 

0 

0 

0 

MANPOWER 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

fvF~Oiio  Tim-"'  F«irin  /i  ('H'nv-li  “JS 


ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 


0 


0 


xicJD 


COST  ELEMENT 


4,  4 Preflight 
Checkout 
Software 
Development 


(1)  Software 

Development 


(2)  Common  Software 


(3)  Host  Computer 
Time 


(4)  Simulation 

Computer  Time 


(5)  Travel 


ELEMENT  COST 


FY79 


FY80 

FY81 

FY82 

FY83 

390.60 

139.50 

418.50 

111.60 

0 

0 

0 

0 

162.  75 

58.13 

174.38 

46.50 

168.  22 

60.  08 

180. 23 

48.06 

0 

0 

0 

0 

390.60 

139. 50 

418. 50 

111.60 

7.8 

2.8 

8.4 

2.  2 

721.57 

257. 71 

773.11 

206.16 

cn 

N> 


nPTinM  (HID) 


COST  ELEMENT 

FY84 

FY85 

FY85 

4,4  Preflight 
Checkout 
Software 
Development 

(1)  Software 

Development 

55.  80 

0 

83.  70 

(2)  Common  Software 

0 

0 

0 

(3)  Host  Computer 
Time 

23.25 

0 

34.  88 

(4)  Simulation 

Computer  Time 

24.  03 

• 0 

36.  05 

(5)  Travel 

0 

0 

0 

LABOR  COST 

65.80 

0 

83.  70 

MANPOWER 

1.1 

0 

1.7 

TOTAL  COST 

103.08 

0 

164.63 

FP“Oiip  Tinip  Forf'i  4 ^’Mrtrcli  JQ7f''^ 


ELEMENT  COST  . PAGE  . OF 


FY87 

FY88 

FY89 

FY90 

. . .. 

FY91 

83.  70 
0 

34.  88 

36,  06 
0 

27.90 

0 

11.  63 

12.  02 
0 

27.90 

0 

11.63 

12.02 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

83.  70 

27.  90 

27.  90 

0 

0 

1.7 

0,6 

0.6 

0 

0 

154. 63 


51,55 


51.55 


0 


0 
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IIB3b  (HIDJ 


COST  ELEMENT 


4.  5 Preflight 
Checkout 
Software 
Maintenance 


(1)  Experiment 
Unique 
Software 


(2)  Experiment 
Common 
Software 


(3)  Host  Computer 
Time 


(4)  Simulation 

Computer  Time 


(5)  Travel 


ELEMENT  COST 


FY80 

FY81 

FY82 

FY83 

0 

39.06 

16.74  ‘ 

66.96 

0 

0 

0 

0 

0 

16.  28 

6.  98 

27.  90 

0 

16.  82 

7.21 

28.  84 

0 

0 

0 

0 

0 

39.  06 

16.  74 

66. 96 

0 

0.8 

0.  3 

1.3 

0 

72.16 

30.  93 

123. 70  1 
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II33b  (mD) 


COST  ELEMENT 


4.  5 Prefliglit 
Checkout 
Software 
Maintenance 


(1)  Experiment 

Unique  Software  75.33 


(2)  Experiment 

Common  Software  I 0 


(3)  Host  Computer 

Time  131.39 


(4)  Simulation 

Computer  Time  32.44 


(5)  Travel 


LABOR  COST  75.33 


MANPOWER 


TOTAL  COST  139.16 


DF-Oiip  TifnP  Fori’>  ftf'irct’  '?‘i 


ELEMENT  COST  PAGE OF 


FY87 

FY88 

FY89 

FY90 

FY91 

139. 50 
0 

58.13 

60‘  08 
0 

108.31 

0 

45.  34 

46.  86 
0 

147. 87 
0 

61.61 

63.68 

0 

150.66 

0 

62.  78 

64.  88 
0 

178.  56 
0 

74.40 

76.90 

0 

139.  50 

1 1 1 

108. 31 

147. 87 

150.66 

178.  56 

2.  8 

2,  2 

3.0 

3.0 

3 . 6 

257.71 


200.51 


273.16 


278.32 


329. 86 


. 527 


nPTinM  (HID) 


ELEMENT  COST 


PAGE OF 


EF~One  Time  Form  3 fM/trch  25. 
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OPTION iB3b  (HID) ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.6  ElAS  Dependent 
STIL  Hardware 
Supplement 

(1)  Host  Main 
Memory 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Remote  Job 
Entry 

0 

0 

0 

0 

0 

0 

■ 

0 

0 

(3)  Display 
Terminals 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Maintenance 

0 

0 

0 

0 

0 

0 

0 

0 

(5)  Telecom- 
munications 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

rr-Oii('  'I’mii'’  Fi>ri"  ''  ’’‘i  [07i^^ 
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IID3b  (HID) 


COST  ELEMENT 


4.  8 Experiment 
Real-Time 
Simulation 
Software 
Development 


(1)  Software 

Development 


(2)  Host  Computer 
Time 


(3)  Simulation 

Computer  Time 


(4)  Travel 
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OPTIHM  (HIP)  ELEMENT  COST  PAGE OF_ 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

4.  8 Experiment 
Real-Time 
Simulation 
Software 
Development 

(1)  Software 

Development 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(3)  Simulation 

Computer  Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Travel 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

RF-Orif  T i n'n  F^>vlll  .A  ('M.'>Trl>  '’‘T  lO'JAT 


flPTIOM  ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

4,  9 Experiment 
Real-Time 
Simulation 
Software 

(1)  Maintenance 

0 

0 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

0 

0 

(3)  Simulation 
Computer 
Time 

0 

0 

0 

0 

0 

(4)  Travel 

• 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

EF-Oiie  Tfmo  Form  T FFMorh  95. 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY90 

FY91 

4.9  Experiment 
Real-Time 

- 

Simulation 

Software 

(1)  Maintenance 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Host  Computer 
Time 

0 

0 

0 

0 

0 

0 

0 

0 

(3 ) Simulation 

Computer 

Time 

0 

0 

0 

0 

0 

0 

0 

0 

(4)  Travel 

0 

0 

0 

0 

0 ' 

0 

0 

- 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 ' 

MANPOWER 

0 

0 

0 

0 

0 

p 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

!vF-Oii(>  'f'lim*  Porpi  /i  TM/irfli  ?'i 


nPTIOM  ELEMENT  COST  PAGE  - OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5.1  Experiment 
Processor 
Acquisition 

(1)  Processor 
Hardware 

644.00 

184. 00 

92.  00 

46.  00 

460.00 

(2)  Qualification 

• 

520.30 

(3)  Special  Test 
Equipment '5* 

70.  00 

20.  00 

10.00 

5.00 

60.00 

NO  MANPOWER 
ASSOCIATED  WITH 
THIS  COST 
ELEMENT 

• 

LABOR  COST 

, 

. 

MANPOWER 

TOTAL  COST 

1234.30 

204. 00 

102.  00 

51.  00 

510. 00  1 

EF-One  Time  Form  3 ('March  ?5,  1976) 
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HID 


0PT50M 


COST  ELEMENT 

FY84 

FY85 

FY8& 

5.1  Experiment 
Processor 
Acquisition 

(1)  Processor 
Hardware 

0 

0 

0 

(2)  Qualification 

0 

0 

0 

(3)  Special  Test 
Equipment* 

0 

0 

0 

NO  MANPOWER 
ASSOCIATED  WITH  , 
THIS  COST 
ELEMENT 

LABOR  COST 

MANPOWER 

TOTAL  COST 

0 

0 

0 

EF-OiiP  Time*  Form  h fH.irrh  '>’i . 107fD 


FY37 


iimmi  COST 
FY88  n P/^ 


>AG£„ 
FY90  . 


0F_ 

FY91 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 


0 


0 


0 
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OPTION  IIB3b  {HID) 


COST  ELEMENT 

FY84 

FY85 

FY86 

5.2  Experiment 
Processor 
Maintenance 

(1)  Maintenance 

77.28 

121.  44 

73.60 

(2)  Distribution 

5.  50 

9.00 

11.  50 

(3)  Re-Furbishment 

0 

0 

0 

LABOR  COST 

82.78 

130.44 

MANPOWER 

1.7 

2.6 

1.7 

TOTAL  COST 

82.78 

130.  44 

85.  10 

fiF’“One  TLmo  Form  /i  fM;irrh  ?.'y . 1076> 


FY87 


tl£lVl£NT  COST 
FY88  r~FW 


m 

FY90 


0F_ 

FY91 


117.76 

77.  28 

121.  44 

103, 04 

125,12 

10.  00 

10.50 

7.00 

3.50 

4.  OO 

0 

0 

0 

0 

0 

127.  76 

87.78 

128.44 

106. 54 

129.12 

2.6 

1.  8 

2.6 

2.1 

2.  6 

127.76 

87.78 

128.44 

106. 54 

129.12 

hPTinM  : ■ ELEMENT  COST  PAGE l_OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

5,3  DEP  Software 
Development 
& Procurement 

{1)  Operating 
System 
Development 

400. 00 

0 

0 

0 

0 

(2)  Support 
Software 
Procurement 

50.  00 

0 

0 

0 

0 

LABOR  COST 

400.00 

0 

0 

0 

0 

MANPOWER 

8.  0 

0 

0 

0 

0 

TOTAL  COST 

450. 00 

0 

0 

0 

0 

EF-One  Time  Form  3 ('M.irch  ZS,  1976) 
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OPTION  HB3b  (KID) ELEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

5.3  DEP  Software 
Development 
8t  Procurement 

(1)  Operating 
System 
Development 

0 

0 

0 

0 

0 

0 

0 

0 

(2)  Support 
Software 
Procurement 

0 

0 

0 

b 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

I^F-Our  Timo  F->ri>i  'i  T'M'rfl*  107ft') 
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IIB3b  (HID) 


COST  ELEMENT 


5.4  DEP  Software 
Maintenance  8t 
Distribution 


(1)  Maintenance 


(2)  Distribution 


FY80 

FY8i 

FY82 

FY83 

34.65 

34.65 

34.65 

34.65 

0.70 

0,30 

1.20 

0.  50 

35,  35 

34.95 

35.  85 

35.15 

0.7 

0.7 

0.7 

0.  7 

35.35 

34.  95 

35.  85 

35.15 

540 


OPTi  OM ^ HLEMENT  COST  PAGE OF 


COST  ELEMENT 

FY84 

FY85 

FY86 

FY87 

FY88 

FY89 

FY90 

FY91 

5.  4 DEP  Software 
Maintenance  8i 
Distribution 

(1)  Maintenance 

34.65 

34.  65 

34.65 

34.65 

34.65 

A 

34.  65 

34.  65 

34.65 

(2)  Distribution 
\ 

0.55 

0.90 

1.15 

1.00 

1,  05 

0.70 

, 

0.35 

0.40 

LABOR  COST 

35.20 

35.  55 

35.  80 

35.65 

35.  70 

35^  35 

35.  00 

35.05 

MANPOWER 

0.7 

0.7 

0.7 

0.7 

0.  7 

0.7 

0.7 

0.7  ' 

TOTAL  COST 

35.20 

35.55 

35.  80 

35.65 

35.70 

35.  35 

35.  00 

■■  . , ■ 

35.05 

■ EF-n-u’  Tinii>  Form  i\  m-irfh 


nPTlOM  (HID) . , ELEiviENT  COST  - PAGE ^OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.1  Interface 
Device 
Development 
Host  to  DEP 

(1)  Engineering 
Design 

(2)  DEP  Interface 

(3)  Integration 

(4)  Consumable 
Stock 

1463, 00 

418. 00 

209. 00 

104. 50 

1045. 00 

LABOR  COST 

MANPOWER 

TOTAL  COST 

1463.00 

418.00 

209.00 

104.50 

1045. 00 

EF-One  Time  F<itth  3 fMnrrh  ?S,  19763 
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OPTinM  ■ ELiiViEMT  COST  PAGE OF 


COST  ELEMENT 

|RP|[| 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

6.1  Interface 
Device 
Development 
Host  to  DEP 

(1)  Engineering 
Design 

(2)  DEP  Interface 

(3)  Integration 

(4)  Consumable 
Stock 

0 

0 

O’ 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 

0 

0 

0 

’ EF-Onn  TfmC'  Form  4 ('Mnrc  li  ?S, 
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IIB3b  (HID) 


COST  ELEMENT 


6.2  Interface 
Device 
Maintenance 
• Host  to  DEP 


(1)  Maintenance 


(2)  Operation  of 
Experiment 
Hardware 
System 


(3)  Distribution 


LABOR  COST 


MANPOWER 


TOTAL  COST 


FY76 


FY77 


FY78 


FY79 


ELEMENT  COST 


FY80 


7.  00 


24.61 


3.  00 


FY81 


31.64 


12.  00 


FY82 


325.  00  175.00  375.00 


352.61  218.64  415.16 


352.61  218.64  415.16 


EF-One  Time  Form  3 f March  7 975') 


OPTION  gB3b  <i-np) ELEMENT  COST  PACE  OF . 


COST  ELEMENT 

FY85 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

6.  2 Interface 
Device 

Maintenance  - 
Host  to  DEP 

(1)  Maintenance 

36.  92 

58.  01 

35.16 

56.26 

36.  92 

58.  01 

49.22 

54.  50 

(2)  Operation  of 
Experiment 
Hardware 
System 

450. 00 

373.00 

400.00 

400. 00 

500.00 

675.00 

675. 00 

77,5.  00 

(3)  Distribution 

9.00 

11.  50 

10.  00 

10.  50 

7.  00 

3.  50 

4.  00 

0 

LABOR  COST 

494.92 

444. 51 

445.16 

466. 76] 

543.92 

736.51 

727, 72 

829.  50 

MANPOWER 

9.9 

8.9 

8.9 

9.3 

10.  9 

14.  7 

14.6 

16 . 6 

TOTAL  COST 

494.92 

444. 51 

445.16 

466 . 76 

543.92 

736.51 

727.72 

829. 50 

' KF-Onf  Time  Form  •‘i  CMarrli  ?'j. 


nB3b  (HID) 


COST  ELEMENT 


6.3  Simulation 
Computer 
Software 
Development  & 
Procurement 


(1)  Simulation 
Computer 
Software 
Development 


{E)  Simulation 
Computer 
Software 
Procurement 


ELEMENT  COST 


FY79  FY80 


FY81 


FY82 


FY83 


18.75 


18.  75 
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COST  ELEMENT 

WSMI 

FY85 

FY86 

W3SW 

FY88 

FY89 

FY90 

FY91 

6.3  Simulation 
Computer 
S oftwa  r e 
Development  & 
Procur  ement 

(1)  Simulation 
Computer 
Software 
Development 

0 

0 

t 

0 

0 

0 

0 

0 

0 

(2)  Simulation 
Computer 
Software 
Procurement 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR  COST 

0 

0 

0 

0 

0 

0 

0 

0 

MANPOWER 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  COST 

0 

0 

0 

0 

0 



0 

0 

0 

L.. 

'DF-rVu.  Tintf  Form  '\  '>S  107ri'> 
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nPTinM  <™p)  ELEMENT  COST  - PAGE . OF 


COST  ELEMENT 

FY76 

FY77 

FY78 

FY79 

FY80 

FY81 

FY82 

FY83 

6.4  HID  Support 
Software 
Maintenance  & 
Distribution 

‘ 

(1)  Maintenance 

0 

0 

0 

0 

0 

(2)  Distribution 

13.47 

5,77 

.23.  09 

9.62 

10.  58 

LABOR  COST 

13.47 

5.77 

23.  09 

9.62 

10.  58 

MANPOWER 

0.3 

0.1 

0.6 

0.2 

0.  2 

TOTAL  COST 

13.47 

5,77 

23.  09 

9.62 

10.  58 

- EF~One  Time  Form  3 (March  25,  1976) 
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COST  ELEMENT 

FY84 

FY85 

FY86 

FY37 

FY88 

FY89 

FY90 

FY91 

6.4  HID  Support 
Software 
Maintenance  & 
Distribution 

(1)  Maintenance 

0 

0 

0 

0 

0 

0 

0 

0 

. 

(2)  Distribution 

17,  32 

22.13 

19.  24 

20.  20 

13,47 

6.73 

7.70 

0 

LABOR  COST 

17.32 

22.13 

19.24 

20.  20 

13.47 

6.73 

0 

MANPOWER 

0.4 

0.4 

0.4 

0.4 

0.3 

0.1 

0.2 

0 

TOTAL  COST 

17.32 

22.13 

19.24 

20.20 

13.47 

6.73 

7.70 

0 

’ r!F-Onr'  Tinip  Fpri”  l\  ''S  107fiS 


COST  ELEMENT 


FY77  FY78  FY79  FY80  FY8I  FY82  FY83 


7.1  PI  Host 
C ompute  t 
Software 


(1)  Distribution 


26.94  9.62 


23.  09 


7.  70 


(2)  Installation 


26.94  9.62 


23.  09 


7.  70 


(3)  Maintenance 


70.  00 


90.  00  100.  00 


100.  00 


LABOR  COST 


MANPOWER 


TOTAL  COST 


EF-One  Time  Foi-m  3 ftiarrt,  25,  1076) 


123.88  109.24  1 146. 18 


123.88  109.24  146.18 


115.40 


115.40 
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COST  ELEMENT 

FY84 

FY85 

FY85 

FY87 

FY88 

FY89 

FY90 

FY91 

7.1  PI  Host' 
Computer 
Software 

■ 

(1)  Distribution 

3,85 

0 

5.77 

5.77 

1.92 

1.92 

0 

0 

(2)  Installation 

3.85 

0 

5.77 

5.77 

1.  92 

■ 

1.92 

0 

0 

(3)  Maintenance 

105,  00 

165,  00 

100. 00 

160.  00 

105. 00 

' 

165.  00 

140. 00 

155,  00 

LABOR  COST 

112.90 

165. 00 

111.  40 

171,  40 

108. 84 

168.  84 

140. 00 

155.  00 

MANPOWER 

2.3 

3.3 

2.3 

3.4 

3.4 

2.  8 

3.1 

TOTAL  COST 

112.  90 

165.00 

111.  40 

171,40 

108. 84 

168.  84 

140. 00 

155.  00 


j.  • pp-Oiif’  Tfiiii'  f’lH'in  '(  CM'iri-lt  'JS  107<i^ 
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